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iAbstract
INTER-Mediator is a framework for developing web applications and it can be applied to IT systems of small
organizations that do not have large budgets. Common frameworks require imperative programming and conse-
quently software engineers should be involved to develop any systems. On the other hand, Web pages based on
INTER-Mediator can be synchronized with a database simply by using declarative descriptions. Moreover declar-
ative descriptions realize repeating multiple records, associated records on one-to-many relationship, create and
delete recode, pagination, authentication and authorization.
Although software engineers should build databases according to schema from scratch, users like end-users of
business system can still be involved in the development especially in the maintenance phase if modifications can
be done within declarative descriptions. The situation of database driven web system modification can be divided
into 6 categories; “page element,” “request to database,” “response to single field,” “UI customization,” “response
to database” and “schema change.” Last three ones are handled by software engineer, but first three ones are able
to modify within declarative descriptions and users can handle them.
The web page template is described by the pure HTML without any special descriptions. Query results from
database include multiple records and the question is how they should be merge into the template. The framework
recognizes the elements for one record as “Repeater” and the parent of repeaters as “Enclosure” from the HTML
template, and repeats the Repeater with corresponding to each record. The typical example is a table with TBODY
for the Enclosure and TR for the Repeater.
If someone wants to develop with INTER-Mediator, he/she should learn the development method. The question
is if user can learn it. To prove the learnability, subjects from web designers participated the experiment that
includes study and examination sessions. One group couldn’t get it and abort the examination in short time. Other
subjects took time about 2 hours and the scores scattered from 40 to 90%. So the later subjects took enough time
to complete and the scores shows the result of learning. As the result, it concludes the INTER-Mediator has the
learnability.
If users, designers, etc. can participate in the processes of the system development, the total cost can be reduced,
and small- and medium-sized organizations will have more opportunities to introduce web-based business systems.
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18 ? 3? INTER-Mediator???
??????????????????INTER-Mediator??????????????????????
??????????????????????????????INTER-Mediator??????????
????????????????????????????????????????????????
?????????????????????????????????????????????????
Moodle??????????HTML????? TinyMCE[98]?????????????CodeMirror[49]
???????????????????????
??????????Web?????????????Web??????????????????
????? [86][88]???????????????????????? 61??????????????
? 3.2? 1??????????????????????????? INTER-Mediator????? 3??
????????????????? INTER-Mediator????????????????????????
???Menu?????? HTML????????????????????????INTER-Mediator?
????????????Data persistence?????????????????????????1???
???????????????????????????????????????????????
??????????????
3.3 ????????????
???????????Web??????????????????????????????????
???????????????????????????????????????????? INTER-
Mediator?????????????????????????asset???????rent???????staﬀ?
???? 3??????????????????????????????????????? 3.2?
????????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????:
asset????????????????
? 3.2????????????????????????????????????????????
????????????????????????????????????? 3.3??????????
????????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????1???????????????????? 0???????
????????????????????????????????????????????????
???????????????????????????? 3.2???????
??? 2??????????????????????????????????/?????????
????????????????????????????????????????????????
??????????????? 1????????????????????????????2???
??????????????????????? 1?? HTML????? 2????????????
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? 3.2: Web??????????????????? [86]
??????? ?? INTER-Mediator????
???????????????
Static text, Checkbox,
Radiobutton, Combobox,
Listbox, Textfield, Link
??????? HTML?????????????????
????????????????????
????????????????????
??
Dynamic Output ???????? ???????????????????
Image ??????????????? ???????????????
Button ???????????? ???HTML???????? JavaScript?
??????????????????
Menu ???????????????
???
???????????
Scrollable cotext ?????????????? ???????? HTML???
Visual properties ??????????????? ??? CSS??????????????
??
Decorative elements ????????????? HTML???
Screen ????????? HTML???
Data persistence ???????????????
??
????????????????????
??????? URL?????????
Data manipulation ?????????? ?????????????????
Variable ???????? ???????????????
Conditions ????????????? ??????????????????
Input Validation ???????? ???????
Authentication ?? ??????????????????
Authorization ?? ??????????????????
Table data output
& Repeating section
?????? ????????/????????????
Table sort ????????? ?????????????????
Table summary ??????? ???????????????????
Table nesting ????????????? ??
Database ??????? ?????????????
Record ?????????? ??????????
Recordset ??????? ??????????
Master-Detail Relation ????????? ???????????????
Recordset Browsing ?????????????? ?????????????
Recordset Filter & Search ?????????? ?????????????????
Add record ???????????? ??????????????????
Delete record ????????????? ??????????????????
Messaging ?????????? ??????????????????
File upload ??????????? ????? JavaScript??????????
??
20 ? 3? INTER-Mediator???
? 3.2: ???????????????????
? 3.3: ???????????????????
??????????????/??????????????????????????INTER-Mediator
????????????????????????????????????
INTER-Mediator???? 3.1??????????????????????????????????
???????????????????? 3.3??????????????????????????
??????????????????????????????? JavaScript????????????
???? 3.2????????????????? 1?????????? JavaScript?????????
??????????????????????????????
3.4 ?????????????
INTER-Mediator??Web???????????????????????????????????
????????????????????????????????????????? PHP????
3.4. ????????????? 21
????????????????????????????????????????????????
????????????????????????????????????? HTML???????
???????????????????????????????????????????????
????????????????????????????????????????????????
??? 2???????????????????????????????????????
3.4.1 ?????????
??? 3.1???????????????????????????????????asset_context.php???
???????????????????????????????????????? IM_Entry???
????????????????????????????????????????????????
???????????????????????????????????????? IM_Entry???
????????????????????????????????????? IM_Entry??????
??????????????????????????????????????????
??? 3.1: ?????????asset_context.php?
1 require_once ( '../INTER-Mediator.php' ) ;
2
3 IM_Entry ( array (
4 array ( / /?????????????????????
5 'name'=>'asset' , / /?????????????
6 'key'=>'asset_id' , / /????????
7 'repeat-control'=>'insert delete' , / /???????????
8 'records'=>5, / / 5??????????
9 'paging'=>true , / /?????????????
10 'sort'=>array ( / /?????????????
11 array ('field'=>'purchase' , 'direction'=>'ASC' ) , / / pu r chase????????????
12 ) ,
13 'navi-control'=>'master-hide' , / /????????????????????????????
14 / /????????????????????????????
15 'default-values'=>array ( / /???????????????????????
16 array ('field'=>'purchase' , 'value'=> IM_TODAY) ,
17 ) ,
18 array ( / /??????????????????????
19 'name' => 'assetdetail' , / /?????????????
20 'view'=>'asset' , / /??????????????????
21 'table' => 'asset' , / /??????????????????
22 'records' => 1 , / /??????1??????
23 'key' => 'asset_id' , / /????????
24 'navi-control' => 'detail-bottom' , / /????????????
25 ) , / /????????????????
26 array ( / / 1????????????????????
27 'name' => 'rent' , / /???????????????????????? r e n t????
28 'key' => 'rent_id' , / /????????
29 'sort' => array ( / /?????????????????
30 array ('field' => 'rentdate' , 'direction' => 'ASC' ) ,
31 ) ,
32 'relation' => array ( / /???????????????????????????????????????????
33 array ('foreign-key' => 'asset_id' , 'join-field'=> 'asset_id' , 'operator' => '=' ) ,
34 ) ,
35 'repeat-control'=>'insert delete' , / /????????????????
36 'default-values'=>array ( / /???????????????????????
37 array ('field'=>'rentdate' , 'value'=> IM_TODAY) ,
38 )
39 ) ,
40 array ( / /??????????????????????????
41 'name' => 'staff' , / /???????????????????????? s t a f f????
22 ? 3? INTER-Mediator???
42 / /???????????????????????????????????
43 ) ,
44 ) ,
45 NULL,
46 array ( / *???????????????? * / )
47 ) ;
?????????? 3.1????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????? name????????????
????? asset??????????????????????? sort???????????????
????????????????? purchase???????????????????????????
???????????????????????? INTER-Mediator????????????????
?????????????????????????? 1????????????????????
??????? 4??????????????????? name??????????????????
????????????asset?????????
???????????????????????????????????????????????
????????????????????????????????????????????????
??????????????????????????? 5???????????????????
????????????????????????????????????????????????
???????
3.4.2 Web????????????????????????
???????????? PHP????????????????????????????????
??????????????????????????XML???????????????????
??? PHP??????????????????????????????????????????
PHP????????????????????PHP???????????????????????
????????????????????????????????????????????????
?????????????????????????????????????PHP????????
???????????????????? 3.4????Web???????????????????
???????????????????????????????????PHP??????????
??????????????????????????????????????????????
3.4.3 ??????????
???????????????????????? 3.2??????????2??????????
1??????????????BODY???? 2?? TABLE???????????????????
????????????????????????????????????????????????
??????????????#???????????????
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? 3.4: ??????????????????????
??? 3.2: ????????????????
1 <html>
2 <head>
3 1!<scr ip t src="asset_contexts.php">< / scr ip t>
4 <scr ip t>
5 8! f unc t i on setBackDate ( i d ) {
6 var con tex t = IMLibContextPool . getContextFromName ("rent" ) [ 0 ] ;
7 contex t . setDataAtLastRecord ( ' backdate ' , generateToday ( ) ) ;
8 }
9 f unc t i on generateToday ( ) { . . . . } #?????????????????????
10 < / scr ip t>
11 < /head>
12 <body onload="INTERMediator.construct()"> 3!
13 <div id="IM_NAVIGATOR">< / div> 4!
14 < table> #??????????????asset ?????????????
15 <thead>< t r><th>< / th><th>??< / th><th>??< / th><th>????< / th>
16 <th>??< / th><th>???< / th><th>???< / th><th>< / th>< / t r>< / thead>
17 <tbody>
18 < t r>
19 <td>< / td> #????????????????????????????
20 2!<td data−im="asset@category">< / td><td data−im="asset@name">< / td>
21 <td data−im="asset@manifacture">< / td><td data−im="asset@productinfo">< / td>
22 <td data−im="asset@purchase">< / td><td data−im="asset@discard">< / td>
23 <td>< / td> #??????????????????????
24 < / t r>
25 < / tbody>
26 < / table>
27
28 < table> #??????????????????????assetdetail ???????????
29 <tbody>
30 < t r> <th>??< / th><td>< input type="text" data−im="assetdetail@name" / >< / td>
31 <th>??< / th><td>< input type="text" data−im="assetdetail@category" / >< / td>
32 <th>??< / th>
33 < / t r>
24 ? 3? INTER-Mediator???
34 < t r> <th>????< / th>
35 <td> 2!< input type="text" data−im="assetdetail@manifacture" / >< / td>
36 <th>??< / th><td>< input type="text" data−im="assetdetail@productinfo" / >< / td>
37 <td rowspan="4">
38 < textarea data−im="assetdetail@memo">< / textarea><hr>
39 7!<button onclick="setBackDate()">????< / button>
40 < / td>
41 < / t r>
42 < t r> <th>???< / th><td>< input type="text" data−im="assetdetail@purchase" / >< / td>
43 <th>???< / th><td>< input type="text" data−im="assetdetail@discard" / >< / td>
44 < / t r>
45 < t r> <td colspan="4">
46 < table><thead>< t r><th>???< / th><th>???< / th><th>???< / th><th>??< / th>< / t r>< / thead>
47 <tbody>< t r>
48 5!<td data−im="rent@rentdate">< / td><td data−im="rent@backdate">< / td>
49 <td> 6!<select data−im="rent@staff_id">
50 <option data−im="staff@staff_id@value staff@name">< / option>
51 < / select>
52 < / td>
53 <td>< input type="text" data−im="rent@memo" / >< / td>
54 < / t r>< / tbody>
55 < / table>
56 < / td>< / t r>
57 < / tbody>
58 < / table>
59 < /body>
60 < / html>
?????? 3.2????????????????????????????????????? 5?
?????????????
1!????? SCRIPT?????????? 3.1?????????????????????????
??????????????????????????????????????? JavaScript????
????????????????????????????????????????????????
??????????????????? JavaScript????????????????????????
????????
??? 3.2? 20????? 2!???????????TD?????data-im="asset@category"?????
????????????????????????????????????name??????????
?????????????@????????????????????????????????data-im
????????????????INTER-Mediator????????????????????????
asset?????????? asset??????? category???????????????????TD?
???? TD??????????????????????????????????????????
????????????????????? TR????? 1???? 1??????????????
?????????????? TR???????????????????????
?????? 3.2 ? 35 ????? 2!??INPUT ?????assetdetail@manifacture?????????
???????assetdetail???? 3.1???????????????????? asset???????
??manifacture ?????????????????????????????? asset???????
assetdatail????????????????asset??????? records? 5????5???????
????????assetdatail??????? records????? 1????1?????????????
???????????navi-control????? asset????????master-hide??assetdatail????
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????detail-bottom??????????????????????????????????????
master-hide???????????????????????detail-bottom?????????????
????????????????navi-control?????????????/?????????????
??????????????
3!??????????????? INTERMediator.construct()???? JavaScript??????????
???????BODY??? onload???????????????????????????????
????????????????????????????????????????????SCRIPT
??????????????.js???????window.onload = function()INTERMediator.construct();??
????????????
4!? id????IM_NAVIGATOR??????????????? 3.2?????????5?????
????????????????????????????????????????????????
??????????????????????????????? 3.1???????? paging???
?? true??????????????????????
? 3.2???1???????????????????????????? asset???????????
???????? 3.1?????????? repeat-control?????????????????????
???????????asset?????????insert delete????????????????????
??????????????
5!?????TABLE???? 1????????? TABLE???????????????????
???????????????????????????????????????????????
????????? rent??????????????????????????rent????????
relation?????????????????? assetdatail??????????????????? rent
???????????????????????????????????????rent???????
?????? rent???????????????????????????????????????
???????????????????????????
6!???????? rent??????????staﬀ??????????????staﬀ???????
relation????????????????????????????????????????OPTION
??????????????????????????????????????????
??????????? 7!????????????????????????? 8!?????????
????????????????????????????????????????????????
???????????????????? JavaScript??????????????????????
???????????????????????????????????????????????
???????????????????? rent?????????????????????????
backdate?????????????????????????????????? 2?????????
???????????????????????????????????????????????
???????????????????
26 ? 3? INTER-Mediator???
3.4.4 ?????????????
???????????????????????????????????????????????
??????????????????????? [63]??????????????????????
?Imperative?????????Declarative??????????????????????SQL?HTML?
CSS???????????????????HTML???????????????????????
????????????????????????????????????????????????
????????HTML?XML?????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????
3.4.1????????????????????? PHP????????????????????
??????????????PHP???????????????????????????????
Web?????????????????????????????????XML? JSON??????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
?????????????????????
3.5 ???????
INTER-Mediator?????????????????????????3.3????????????
???????????????Web ???????????????? 1 ???? CodeIgniter[17] ?
????????????????????????????INTER-Mediator????????????
??????? CSS????????????CodeIgniter?Web?????????????????
??????????????????????? 3.3???????????????????????
PhpStorm[57] Ver.8.0.1???????????????????????????????????
? 3.3: ???????Web????????????????
INTER-Mediator??????? CodeIgniter???????
• ????????HTML?????
– 1?????109?
– ??? JavaScript? 14??
• ???????PHP?????
– 1?????72?
• ?????????? HTML??? PHP????
– 2??????? 130?
– ?JavaScript??????
• ?????????????? PHP????
– 2??????? 216?
• ??????????
– 2??????? 6??
??? 2?????181? ??? 6?????352?
CodeIgniter????????2????????????????????????? 2???????
3.5. ??????? 27
????????????????????????????????????????????????
?????????????????????CodeIgniter?????????????????????
????????? CSS???????????????????????????????SQL???
?????????????????????
3.5.1 ???????????
? 3.3???????????????????CodeIgniter???? INTER-Mediator????????
?????CodeIgniter????????? HTML??? PHP??????INTER-Mediator??????
??????????????????????? CodeIgniter???????????????????
?????????????????? PHP????????????????????????????
????????????????????????
INTER-Mediator??????????? PHP??????????????????????????
????????????????????CodeIgniter?????????????????? PHP??
???????????????????????????????INTER-Mediator?????????
CodeIgniter?????????????????????3?????????????? CodeIginter?
???????????????????????????????????????????????
????????????
????????INTER-Mediator???????????????????????????????
????????Web??????????????????????????????????
3.5.2 ??????????????????
???????????????????????????????????????????????
???????????????????????asset?????manifacture????????????
?????INTER-Mediator??????????????manifacture??????? 2????????
??CodeIgniter? 4??????
????????????????????????????????????? 1????????
????????????CodeIgniter??????????????????????????????
??????????????????????????????
????????????????????CodeInginter?????????????????????
????????????????????????????????????????????????
???????????? SQL????????? 2???????????????????????
????????????????????????????????????????? 2?????
???????????????
????Web??????????????????HTML???????????????????
????????????? name????????????????????????????????
28 ? 3? INTER-Mediator???
?? name???????????????????????name?????????????????
????????????????????????????????????????????????
1??????????????????????????????????? 1??????? SQL??
????????????????????????????????????????????? name
????????????????????????????????? name????????????
?????
INTER-Mediator????????????????????? 1?????????????????
?????????????????????????????????1?????????????
??????????????????? 1????????????????????????????
?????????????????????????????????
3.6 ???????????
???????????????????????????????????????????????
??????????????????????? ColdFusion?Adobe Systems?[108]????ColdFusion
???????????????????????????????????????????????
???????????????????????????????????????????????
??????????????????????????INTER-Mediator???????????????
HTML???????????????????????????
??????????????????MVC??????????????????????????
????????????????????????????????????????? [63]?XForms
? XQuery???????? XML????????????????? XFormsDB[64]????????
??INTER-Mediator????? HTML??????????????????????????????
????
????????????Web?????????????????????????????????
???????????????????????????????? HTML????????????
????????????????????????????????????????????????
????????? [147]???????????????????????????INTER-Mediator??
??? HTML?????????????????????????????????????HTML?
??????????????????????
????????????Web??????????????????????????Web????
????????????????WebML[16]?????????????????WebML???Web
?????????????????????????????????????????Web????
???????????????? [10]?????WebML?????????????????????
??????????????? [15]?WebML???Web????????????????????
???????????????????INTER-Mediator? HTML?????????????????
?????????????????
3.7. INTER-Mediator?????????? 29
???????Web?????????????? Hilda[106][105]????? SQL????????
????????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????Web?
????????????????????????????????????????????????
???????????INTER-Mediator??? HTML???????????????????????
?????
???????????????????Mobl[51]???????????????????????
???????????????????????????????????????????????
????????????????????????????Web?????????????????
?????????????? OS????????????????????????????????
??????????????????????????????INTER-Mediator??HTML?????
?????????????????????????????????????????
???????Web???????????????????????????Microsoft VisualStudio
LightSwitch[20]???????????UnitBase[125]?????????ASP????????????
???? kintone[124]??????????????????????????????????????
?????????????????????????????????????????????????
?????????????? INTER-Mediator??????????????????????????
?????????????????????????????????????????INTER-Mediator
?????????????????????????kintone?? API??????????????
????????????????????? INTER-Mediator??????????
???????????????????????ASP?????????Salesforce[127]????Sales-
force???????? CRM?Customer Relationship Management???????????????????
?????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????INTER-Mediator
????????????????????????
?Forguncy[119]????????????Web????????????????Excel???????
?Web??????????????Excel???????Web???????????????????
????HTML?????????????????????????????????INTER-Mediator
??HTML????????????????????????INTER-Mediator???????????
?????????????????????????????????????????????
3.7 INTER-Mediator??????????
???????INTER-Mediator???????INTER-Mediator?????Web??????????
????????????????????????INTER-Mediator????????????????
30 ? 3? INTER-Mediator???
Web?????????????????????????????????????????????
?????????????????????????????????? PHP???????????
????????????????????????????????????????????????
????????????????????????????????????????????????
???Web??????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
?????????????????????????????????????/??????????
????????????????????????????????????????????????
???????????????Web???????? INTER-Mediator????Web????????
???????????????????INTER-Mediator?????????????????????
???????Web??????????????????????????????????????
???????????????????????????????????????????????
????????????????
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?4? INTER-Mediator???????????
???????INTER-Mediator?????????????????????????????????
????????????????????????????? [136]????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
??????????????????????????????????
INTER-Mediator???????????????????????????????????????
??????????????????????????????? JavaScript????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????INTER-Mediator????????????
????????????????????????????????????????????????
??????????????????????????????????????
4.1 INTER-Mediator???????
Web????????????????? 4.1??????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????
??????????????????????????????????????????????
???????????????????????????????????INTER-Mediator?????
????????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
32 ? 4? INTER-Mediator???????????
???? ??
??????
??????
??????
???
???? ??????????
?????
??
??? ??
??????
INTER-Mediator????
????????????
?????????
??????????
??????????
? 4.1: INTER-Mediator????????????
????????????????????????????????????????????????
???????????????????? IF???????????????????????????
INTER-Mediator????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
?????????????????????
4.2 ?????????
???????????Web???????????????????????? 4.1????? 4.2?
?? 4.1????????????????????????????????????1???????
???????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????INTER-Mediator?? 1!? 3!????????????
???????????????? 4!? 6!????????????????????????
4.3 ????????
? 4.1? 1!?????????HTML??????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
?????????????????????????????????????
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? 4.1: ?????????????
?? ?
1! ????? •????????
•????????????????
•???????
2! ???????? •??????????????????????
•?????????????????????
•????????????????
3! ????????? •???????? 2??? 3?????
•??????????????
•????????????
4! ?????????????????? •??????????????
????????????? •???????????????????
5! ???????? •??????????????????????
?????????????? • PDF????????????????
6! ?????? •???????????
•??????????????????
* ??????? •???????????
•?????????? 1!? 6!??????
??????Web???
??????
6
JavaScript
4
1
5
3
2
? 4.2: ????????
4.3.1 ??????????????????????
INTER-Mediator??????????????????????? 4.1? 1!????????????
???????????? 3.3?Web???????????????????????????????
????????????????????????????????????????????????
????????????????? 4.1???? input?????? select?????????????
??? option????????
??? 4.1: ?????????????????????
1 ?????
2 < input data−im="assetdetail@category" / >
3 ?????
4 <select data−im="assetdetail@category">
5 <option value="???">???< / option>
6 <option value="??">??< / option>
34 ? 4? INTER-Mediator???????????
7 < / select>
???????????????????????????????????????????????
??INTER-Mediator???????????????????? category??????????????
????????????????????????????????????????????????
????????? category??????????????????????????????????
????????????????????????????????????????????????
????
??????????????????????????????????????? HTML????
????????????????????????????????????????? 4.1? 1!???
??????HTML??????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
?????INTER-Mediator?????????????????????????
4.3.2 ?????????????????????????????
??????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????? 4.1? 6!????????
??SQL???????????????????????????????????????????
?????????????????????????????
?????????????????????????????????category????????????
????????????????? category???????????????????????category
???????????????????????????asset?????????????? category
????????????????? category_id????????????category?????????
?? category_id???????????? name? 2????????????????????????
?????????????????????????????????
?????????? 4.2???????????????????????category????????
???? category?????????????????????????????????name????
????????????????????????????? SELECT??? data-im???????
????????????? category_id????????????? option??? 1?????????
??????????TABLE??????? TABLE???????????????????????
????????????????????????? TABLE??? SELECT???????????
?? SELECT????????????category????????????? OPITION????????
???????????????????????????????OPTION??????????? 2?
????????????category@category_id@value??category@name???????? category???
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?? name????????OPTION???????????????????????????@? 1?
????????category????? category_id?????????OPTION????? value?????
?????????????????????????????value??? category_id????????
???????????????????? name????????????????
??? 4.2: ???????????????????????????
1 ????????????????????
2 ar ray {
3 ' name ' => ' category ' ,
4 } ,
5 ???????????????
6 <select data−im="assetdetail@category_id">
7 <option data−im="category@category_id@value category@name" value="">< / option>
8 < / select>
???category?????????????????????????????????? category??
????????? category_id?????????????????????? 3.2??????????
??????category??????????????????????????????????????
???????????????????????4.6???????
4.4 ???????????
? 4.1? 2!????????????????? 3.2???????????????????????
??????discard???????????????????????????
INTER-Mediator???????????? 4.3?????????????????????????
??????????????????????????????????? 3.1???????????
?? name??????asseteﬀect???????query?????????? 1????????????
???????????????????????? asset???? asseteﬀect?????????
??? 4.3: ?????????????????????????
1 array (
2 'name' => 'asseteffect' ,
3 'view' => 'asset' ,
4 'sort' => array (
5 array ('field' => 'purchase' , 'direction' => 'ASC' ) ,
6 ) ,
7 'query' => array (
8 array ('field' => 'discard' ,'operator' => '>' , 'value'=>'1990-1-1' ) ,
9 ) ,
10 'repeat-control'=>'insert delete' ,
11 'records' => 5 ,
12 'paging' => true ,
13 'navi-control'=>'master-hide' ,
14 ) ,
??????????????SQL???????????????????????????????
???????????????????????????????????????????????
1MySQL ??????????????????0000-00-00???????????????? 1990 ? 1 ? 1 ????????
??discard ???????????????
36 ? 4? INTER-Mediator???????????
??????????????????INTER-Mediator???????????????????????
??????????????????????????
4.5 ??????????????????????
? 4.1?????????????????????????? 3!? 1????????? 5!?????
?????????????????????????? 5!?????????????INTER-Mediator?
???????????????????????????????3!?????????????????
?????????????????????MySQL?????????????????2012-12-19?
???? ISO8601????????????????????????????????????????
??????????INTER-Mediator??????????????????????????????
????????????????????????????????????????????????
???????????????????? 5!???????????????????????????
????? 3!?????????
4.5.1 ??????????????????
INTER-Mediator ???? Web ??????????????????? IM_Entry ??? 2 ????
????? 4.4 ????????????????????????????asset ????? purchase
?????????? parameter???????12/12/19??discard?????????????????
??2012/12/19?????????????????????????????????????????
????????????????????????? ISO8601??????????????????
????????????????????????????????????1???????????
???????????????????????????????????????????????
??????????
??? 4.4: ??????????????????????????
1 array (
2 'formatter' => array (
3 array ( 'field' => 'asset@purchase' ,
4 'converter-class' => 'MySQLDateTime' ,
5 'parameter'=>'%y/%m/%d' ) ,
6 array ( 'field' => 'asset@discard' ,
7 'converter-class' => 'MySQLDateTime' ) ,
8 ) ,
???????????????????????????????????????????????
?????????????INTER-Mediator???????????????????????????
?????
4.5. ?????????????????????? 37
4.5.2 ???????????????
????? rent???????????????????????????????????????
??????????????????
????????????????????????????????????????????????
?????????????? 4.5? rent?????????????calculation?????????????
???????????? expression?????????i f (backdate =′′,′′ , date(backdate)−date(rentdate))?
????????????????????field??????? datelength??????????????
??????????????if? date???????backdate? rentdate??????????????
??????????????date???????? 1970?????????????????????
????????????????????????????????????????????????
???????????????????????????????????????
?? 1?????????????????????????????????????????rent?
???????? datelength????????????? 1?????????????????????
?????????????assetdatail??????????????????????????assetdatail
? rent? 1??????????????????????????????1????????????
????????????1??????????average(rent@datelength)????????? assetdetail
??????????????? rent??????? datelenght??????????????????
???? average???????????????????????????????????????
??? 4.5: ???????????????????
1 array (
2 'name' => 'assetdetail' ,
3 [??]
4 'calculation'=>array ( //?????????
5 array ("field"=>"avglength" ,"expression"=>"average(rent@datelength)" ) ,
6 ) //?????rent ??????? datalength ????????????
7 ) ,
8 array (
9 'name' => 'rent' ,
10 [??]
11 'calculation'=>array ( //?????????
12 array ("field"=>"datelength" , //??????????????????????????
13 "expression"=>"if(backdate = '', '', date(backdate) - date(rentdate))" ) ,
14 ) //?????backdate ??????????????rentdate ???????????
15 ) ,
??? 4.5?????????????????????? 4.6?????????datalength????
??????????????????????????????? avglength???????? SPAN?
????????????????? 4.3?????????????????????????????
??????????????
??? 4.6: ??????????????????
1 < t r> <td colspan="4">
2 < table> #????????? 1 ???????????????????
3 <thead>< t r><th>???< / th><th>???< / th><th>????< / th><th>???< / th><th>??< / th>< / t r>< / thead>
4 <tbody>< t r>
5 <td data−im="rent@rentdate">< / td>
38 ? 4? INTER-Mediator???????????
6 <td data−im="rent@backdate">< / td>
7 <td data−im="rent@datelength">< / td> #??????????????????????????
8 <td> <select data−im="rent@staff_id">
9 <option data−im="staff@staff_id@value staff@name">< / option>
10 < / select>
11 < / td>
12 <td>< input type="text" data−im="rent@memo" / >< / td>
13 < / t r>< / tbody>
14 < / table> #?????????????????????????????????????????
15 <div>???????<span data−im="assetdetail@avglength">< / span>< / div>
16 < / td> < / t r>
? 4.3: ??????
???????????????????????????????????????????????
?????????????????????????????MVC????????????????
???????????????????????????????????????????????
??????????????????????????INTER-Mediator??????????????
????????????????????????????????????????????????
?????????????
4.6 ??????????????
4.3.2????1???????????????????????????????????????
?????????????? 1????????????????????? 3.2??????????
??????????????????????????????????? 4.3.2??????????
????????????????????????????????????? 3!??????????
??????????????????????? 2!???????????
???????? asset????? category_id???????????category???????????
4.7. ???? 39
????????asset????? category????????????????????category????
???????????????????????????????????????????????
??? 4.7????????????????????????????category-in-list????????
??view????????????? category??????????????? relation????????
????????????? category_id?????????category????? category_id??????
?????????
??? 4.7: ??????????????????????
1 array (
2 'name' => 'category-in-list' ,
3 'view' => 'category' ,
4 'relation' => array (
5 array (
6 'foreign-key' => 'category_id' ,
7 'join-field'=> 'category_id' ,
8 'operator' => '='
9 ) ) )
??????????????? 4.8?????td??????? 1????????2???? span?
????????????? data-im-control????????????????????????????
??????????????????? SPAN??????????? SPAN????????????
???????????????????????????????????????? SPAN????? 1
??????????????????????? SPAN?????? data-im??????category-in-list
??????????? name??????????????????????????????????
????????????????????????????
??? 4.8: ??????????????????????????
1 ?????
2 <td data−im="asseteffect@category"></ td >
3 ?????
4 <td >
5 <span data−im−con t r o l ="enclosure">
6 <span data−im−con t r o l ="repeater" data−im="category-in-list@name"></span>
7 </span>
8 </ td >
??????????????????????????????????????????????
???????????????????????????INTER-Mediator?????????????
?????????????????????
4.7 ????
ISO/IEC 25010????????????????????????????????????????
?????????????????????????????????????????????????
????????? [122]?INTER-Mediator?????????????????????????? 4.2
?????????????????? HTML??????????????????????????
????????????????????????? 1????????????1?????????
40 ? 4? INTER-Mediator???????????
???????????????????????????????????????????????
??????????????????HTML??????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????INTER-Mediator????????????????
?????????????INTER-Mediator????Web?????????????????????
???????????????????????????????????????????????
?????? INTER-Mediator?????????????Web???????????????????
Selenium[91]???????????????????????????????????HTML/CSS?
????????????????????????????????????????????????
???
? 4.2: ???????????????????????????
???? INTER-Mediator??????
?????? HTML???????????????????????????????????????
????????????????????????
???? ???????????
??? ????????HTML???????????????????????????????
??????
??? ??????????????????????????????????????????
?????????????
??? ???????????????????????????????????????
?????????? Tailorablity2???????????????????????Tailorablity???
????????????????????????????????????????????? [94]?
???????????????????????????????Tailorablity???????????
????????????????????????????????????????????????
???????? [66]???????? Tailorablity????????????????????????
??????????????????????????????????? [26]???????????
????????????????????????????????????????????????
???????????????????????????????????????? [61]??????
????????????????????????????????????????????? [12]
?????????????? 1?????????????????????????????????
???????Requirements??Design and Specification????????Reuse??????Implementation
?????Testing and Verification?????????Debugging?????????? 6?????????
??? [61]???? Reuse?????? 1??????????Reuse????????????????
???????????????????????????????????????????????
????????????? Tailorablity?????????????? [65]??????Reuse????
???????????????????????????????????????????????
2?????????????????????????????????????
4.8. INTER-Mediator?????????????????? 41
??????INTER-Mediator??????????????????????????????????
???????????????????????????????????????????????
????????????????????Web??????????????????HTML????
??????????&?????????????????????????????????????
????? INTER-Mediator??????????????????????Tailorablity????????
4.8 INTER-Mediator??????????????????
???????? 4.1???? 1!? 3!??????????????????????????????
???????????????INTER-Mediator???????????????????? 4!? 6!??
????????????????????????????????????????????????
?????INTER-Mediator????????????????????????????????????
????????????????? 1!? 3!????????????????????????????
???????????????????????????????????????
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?5? ??????????????
INTER-Mediator???Web???????????????????????????????????
??? 3?????????????????????????????Web????????????
????????????????????????????????????????????????
???????????????????????????
5.1 INTER-Mediator????????
INTER-Mediator?????Web????????????? 3.1?????????????????
?????????????????????????????????Web????????????
???????????????
5.1.1 ??????????
???????????????????????????????MVC?????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
??????????????????????INTER-Mediator??????MVC??????????
????????????????????????????????????????????????
???????????????????????????????????????????????
??????????????????Web??????????????????????? HTML?
???????????????????????????????????????????????
???????
??????????????????????????????????????Mockup Driven
Development[8]?MockupDD???????????????????????????? 1 ?????
???????? [84]?Web???????????????HTML?????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
??MVC???????????????????????????????????????????
????????????????????????????????????????????????
??????????????????????
???????????????????????????????????????????????
44 ? 5? ??????????????
????????????????? HTML???????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
??????? [75]??MockupDD?????????????????????????Web????
MockupDD???HTML????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
????????????? [85]?????????????????????????????????
?????????????????????????? [8]?
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????? 1?????????????????????
???????????????????????????????????????????????
[84]??????????????????????????????????????????????
??????????MockupDD???????
INTER-Mediator?????????MockupDD?????????????????????????
?????????????????? HTML??????????????????????????
??????????????????????????????????????????
5.1.2 ????????
???????????????????????????????????????????????
INTER-Mediator????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????
??????????? 1??????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????? 1?
???????????????????????????????????????????????
????????????? 1?????????????????????????????????
SQL??????????????????????????????????????????????
????????????????????????????????????????????????
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????????????????????????????????????????????????
?????????????? view??? table?????????????????????????
????????????????????????????????????????????????
?????????????SQL????????????????????????????????
?????????view??? table???????????name?????????????????
???????????????????????????
???????????????????????????????????????????????
????????????????????????????????????? HTML???????
?????????????????????????
?????????????? SQL??????????????????????????????
??????????? 1?????????????? [46][1]??????????????????
??????????????? context-aware??????????????????????????
????????? [24]????????????????Web??????????????????
?????????????????????????? [15]????????????????????
???????????????????????????????????? [137]??????????
???????????????????
????????????????? DCI?Data, Context and Interaction?[19][83]?????????
????????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
???????????? INTER-Mediator?????????????
?????????????????? FileMaker????????????????????????
????????????????????????????????????????????????
????????????????????1???????????????????????????
???????????????????????????????????????????????
?? 1????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
?????????????????????????????????????????
??????????????????Microsoft Access??? FileMaker?????????????
???????????????????????????????????????????????
??????????????? [135]?FileMaker????????????????????????
???????????????????????????????????????????????
??????????????? 20????????? 5?????????????????????
????????????????????????????????????????????????
??????/??????????????????????????????????Microsoft Access
????????????????????????????????????????????????
46 ? 5? ??????????????
?????????????????????????? SQL???????????????????
FileMaker??????????????????????????????????Web???????
?????????????????????????????
5.2 ????????
INTER-Mediator????????????? 3.1????????????????????????
????????????????????????????????????????? HTML???
????Web?????????????????????????????????????????
? [79]?????????????????????????????????????????????
???????????????????????INTER-Mediator?? DOM?????????????
??????????????????????????DOM???????????????????
??????????????? HTML?????????????????????? 5.11?????
?????????????????????????????????????
<tbody>
<tr>
<tbody>
<tr>
<tr>
<tr>
<tr>
1?????????
??????????
????????
???????
??????????
???
???
???
???????
???
????????????
????????
???
???
??
??????????
?
???
??????????
???????????
<input>
????????HTML? ??????????
????????
??????<input>
? 5.1: ????????????????
5.2.1 1?????????
????????????????????????????1??????????????????
???????1????????????????????????????????????????
???????????????????????? TR??????????????????????
?????? TBODY??????INTER-Mediator?????????????????????? 5.1?
?????OPTION?????????????????????????????? 1????????
1?????????????? PHP ?????????????????????????????????????JSON ?
?????????????
5.2. ???????? 47
???????DIV??? SPAN??????????data-im-control????????????????
???????????????????????????????????????? HTML????
????????????????????????????????????????????????
? 5.1: ???????????????????
????? ???????? ?????
???? TBODY TR
?????????? SELECT OPTION????????
???? UL LI
????? OL LI
???? DIV(data-im-control=enclosure) DIV(data-im-control=repeater)
???? SPAN(data-im-control=enclosure) SPAN(data-im-control=repeater)
??????????????????????????????????? BODY????????
?????????????????data-im????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
??????????????????????????????????????????? 3.2???
? TABLE???????????????? asset????????????????????????
? view??????? asset????????????????
5.2.2 ?????????????????
??????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
????????????????? 5.2?????????????????????????????
?????????invoice@issueddt????? 2?????????????????????????
????????????type??? text? INPUT????????????? value????????
????????????????????????????????????????????????
?????????????????????????????????????????
5.2.3 ?????????
Web????????????????????????????????????????????
??????INPUT??????????????????????????????????????
???????? 5.2??????????????????????????????????????
48 ? 5? ??????????????
???
???
<input type=“text” data-im=“invoice@issueddt” />
?????? ???????????????
?????????????
???????????
<input type=“text” data-im=“invoice@issueddt”
value=“2014-5-22 14:32” />
2014-5-22 14:32????
???????????
????
?????invoiceid=4332
??????issueddt
????2014-5-22 14:32
??????
{ invoiceid: 4332, 
customerid: 3456,
issueddt: 2014-5-22 14:32,
total: 45230 }
invoice?????????
name: invoice
key: invoiceid
??????????
??????????????
?????????????????
2014-5-21 16:59????
????
2014-5-22 14:32 ????????????????????
????????????????
?????
2014-5-21 16:59
??????
??????
??????
?????
? 5.2: ????????????????
??????????JavaScript??????????????????????????????????
??????????????????????????????? id????????????? id?
????????????????????????????????? 1? 1???????????
????????????????????????????????????????????????
???????change?????????????????????????????????????
??????????????????????????????
???????????????????????????????????????????????
?????????????INTER-Mediator????????????????????????????
????????????????????????
5.2.4 ??????????
????????????????????????1???????? 1?????????????
??????????? 5.3???????????????????????????????????
5.2. ???????? 49
?????????? 1? 1??????????????????????????????????
???????????????????????????????????????????????
??????????????????????????????TABLE???? TR????? 1??
??????? 1?? TR??????????????????? 10???????????????
????????????????? 0?????????????????????????????
?data-im-control??? noresult??????????? 0??????????????????????
????????????????????????????????
<table>
  <tbody>??????????
    <tr>???????
      <td>
        <span data-im=“invoice@issueddt”>
        </span>
      </td>
    </tr>
  </tbody>
</table>
?????? ?????????????
???????
?????????????????
??????????????
?????? ?????????????
??
??????????
??????
[{ invoiceid: 4332, issueddt: 2014-5-22 14:32,?total: 45230 },
{ invoiceid: 4333, issueddt: 2014-5-22 14:56,?total: 2301 },
….]
??????
??????
??????
<tr><td><span data-im=“invoice@issueddt”></span></td></tr>
<table>
<tbody>
</tbody>
</table>
????????????????????
??????????????????????????????
<tr><td><span data-im=“invoice@issueddt”>2014-5-22 14:32</span></td></tr>
<table>
<tbody>
<tr><td><span data-im=“invoice@issueddt”>2014-5-22 14:32</span></td></tr>
</tbody>
</table>
??????
??????
<table>
<tbody>
<tr><td><span data-im=“invoice@issueddt”>2014-5-22 14:32</span></td></tr>
<tr><td><span data-im=“invoice@issueddt”>2014-5-22 14:32</span></td></tr>
</tbody>
</table>
??????
[{ invoiceid: 4332, issueddt: 2014-5-22 14:32,?total: 45230 },
{ invoiceid: 4333, issueddt: 2014-5-22 14:56,?total: 2301 },
….]
??????
?????
? 5.3: ?????????????
5.2.5 ????????????
??????????????????????????????????????????????
?????????Web????????????????????? 5.4?????????????
????????????????????????????????????????????????
50 ? 5? ??????????????
????????????????????????????? 0???????????????
<table>
  <tbody>???????????
    <tr>????????
      <td data-im=“invoice@issueddt”></td>
      <td>
        <table>
            <tbody>???????????
            <tr>????????
              <td data-im=“detail@productid”></td>
              <td data-im=“detail@qty”></td>
            </tr>
          </tbody>
        </table>
      </td>
    </tr>
  </tbody>
</table>
name: invoice
key: invoiceid
name: detail
relation: [{ foreign-key: invoiceid,
                     join-field: invoiceid}] 
3245 2014-5-22 16:15
2014-5-22 10:05
2014-5-22 13:55
issueddt
2014-5-22 16:153244
3242
3243
invoiceid
390220 243244
invoiceid
3242 12
100233
100655
120443
9
productid
100233
3244
3243 45
3242
qty
5
invoice????
detail????
?????????
????????????
??????
?????? ??????????
?????????????
????????
????????
?????
? 5.4: ??????????????
????????????? 5.5????????????????????????????????
???1????????????????????????????????????????????
???????????????????????????????????????????????
??????????????????????????????????????????? relation??
???????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????
5.2.6 ??????????????
??????????????????????????????????????????????
????????????????????????????????????????????????
?? 1?????????????????????????????????1???????????
???????????? 0???????????????????????????????????
??????????????
??????????????????????????????????????????????
??????????? 1???????????????????????????????????
????????????????????????????????????????????????
?????????????????????????????? 1????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
Observer???? [118]?????????????1???????????????????????
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2014-5-22 10:05
2014-5-22 13:55
issueddt
2014-5-22 16:153244
3242
3243
invoiceid
3242
qtyproductid
120443 12
invoiceid
51002333242
<table>
  <tbody>???????????
    <tr>????????
      <td data-im=“invoice@issueddt”>2014-5-22 10:05</td>
      <td>
        <table>
            <tbody>???????????
            <tr>????????
              <td data-im=“detail@productid”></td>
              <td data-im=“detail@qty”></td>
            </tr>
          </tbody>
        </table>
      </td>
    </tr>
  </tbody>
</table>
<table>
  <tbody>???????????
    <tr>????????
      <td data-im=“invoice@issueddt”>2014-5-22 10:05</td>
      <td>
        <table>
            <tbody>???????????
            <tr>????????
              <td data-im=“detail@productid”>100233</td>
              <td data-im=“detail@qty”>5</td>
            </tr>
            <tr>????????
              <td data-im=“detail@productid”>120443</td>
              <td data-im=“detail@qty”>12</td>
            </tr>
          </tbody>
        </table>
      </td>
    </tr>
  </tbody>
</table>
????????????????
????????
?????????
???????????????
????????????
???????????????
?????? ????????
??????????????????????
invoiceid issueddt
2014-5-22 10:053242
????????
?????????????????
??????????????
??????????????
???????????
????????????????
???????
???????????
???????
??????
? 5.5: ??????????????????????
???????????????????????????????????????????????
?????? 5.8???????
????????????????????????????????????????????????
???????????????????????????????????????????????
??????????????? id???????????????????????????????
??????????????????? id???????????????????????????
?????????????????????????? value???????????????????
???????????????????????????????????????????????
????????
5.2.7 ???????????????
???????????????????????????? 5.6??????????????????
???????????ExpandRepater??????????????????????????????
52 ? 5? ??????????????
??????????????????? BODY???? SeekEnclosure??????????????
?????????????????????????????????????ExpandEnclosre????
?????????????????????????????????????????????????
????????????ExpandRepeater?????????????????????????????
?????????????????????????????????????????? SeekEnclosure
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????? HTML???????????
PageConstruct
SeekEnclosure
ExpandEnclosure
ExpandRepeater
????????
???????
????
??????????????????????
???????
???????????????
?????????
?????????????
??????????????????????????
?????????
?????????
????????
??????????????
??????????
????????????????????
?????????????????????
?????????
???????
?????
?????
? 5.6: ??????????
??????????????????????????????????????????????
??????????????? 5.1???? PageConstruct????????????????????
???????????????????????????????????????????????
procedure??????????????
SeekEnclosure?????????????????????????? ExpandEnclosure???????
????????????????????????????????????????????????
?????????????????????????????????????SeekEnclosure????
???????????????????????????????????????????? TBODY
???????????????? TR? 1????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????
ExpandEnclosure????????????????????? 5.2????????????????
5.2. ???????? 53
?????? 5.1???????????????
procedure PageConstruct
S eekEnclosure(???? BODY ????, NULL)
end procedure
procedure SeekEnclosure(node, record)
if node????????????????????? then
ExpandEnclosure(node, record)
else
for each childNode in node???????? do
S eekEnclosure(childNode, record)
end for
end if
end procedure
????????????????????????????????????????????????
????????????????????????????????????????????? data-im
???????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
??????????????????????? SeekEnclosure??????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
?????? ExpandEnclosure??????????????????? record? NULL???????
????????????????????????????????????????????????
??????ExpandRepeaters?????????????
ExpandRepeaters????????????????????? 5.3?????????????????
????????????????????????????????????????????????
?????????????????????????????????????????data-im-control
???"norecord"?????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????? INPUT???
??????????? value???DIV?????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
???? SeekEnclosure???????????????????? SeekEnclosure??????????
???????record??? NULL??????????????/??????????????????
????????????? SeekEnclosure????????????????????????????
??? ExpandEnclosure?????????????????????????????????????
54 ? 5? ??????????????
?????? 5.2?????????????????????????
procedure ExpandEnclosure(enclosureNode, record)
repeaters ←???????????
????????????????????
linkedNodes ← repeaters????????????????
contextDe f ← linkedNodes?????????????
if (??????????????????????????????????????then
for each repeater in repeaters do
repeater?????????????????
S eekEnclosure(repeater, record)
end for
else
contextModel ← contextDe f ????????????????
contextModel.repeaters ← repeaters
if record! = NULL then
record???????????????????????????????
end if
recordS et ←?????????????????????????????
ExpandRepeaters(contextModel, enclosureNode, recordS et)
end if
end procedure
???????? record??? NULL??????????????????????????????
???????????????????????????????????????????
??????????????????????????????????????????????
?????????????????????? 5.4????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
???
5.3. ??????????? 55
?????? 5.3????????????????????????
procedure ExpandRepeaters(contextModel, enclosureNode, recordS et)
if recordS et??????? 0??? then
???????????????????????????
else
for each record in recordS et do
repeaters ← contextModel.repeaters????????????????????
linkedNodes ← repeaters????????????????
for each linkedNode in linkedNodes do
linkedNode???? id??????
targetField ← linkedNode?????????????
targetValue ← record?? targetField?????
targetValue? linkedNode??????????????????
contextModel? linkedNode? id??????????????????
end for
for each repeater in repeaters do
repeater??????????????
repeater???? id??????
contextModel? repeater? id??????????????????
S eekEnclosure(repeater, record)
end for
end for
end if
end procedure
5.3 ???????????
????????????????????????????10?????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????? 10??????????????????????
?????????????????????????????INTER-Mediator???????????
??????????????????????????????????????? 3.2???????
????????????????? INTER-Mediator???????????????????????
???????????1?????? 1?????????????????????????????
?????????????????????????????????????????
???????????????????????????????records????? 1??????
???????????paging ????? true ????????????? 1 ???????????
1??????????????????????? 3.1?????????????????name??
????asset?????????????????????????????????????id???
?IM_NAVIGATOR????????????????????????????DIV??? P?????
??????????????????????????? 3.2???????????????????
56 ? 5? ??????????????
?????? 5.4????????????
procedure ValueChange(idValue)
if ??????????????????????????? then
return
end if
nodeValue ← idValue???????????????????
contextModel ← idValue??????????????????
contextRecord ← contextModel?? idValue???????????????
currentValue ← contextRecord?? idValue??????????????????
primaryKey ← contextRecord?????????
record ← contextModel?????????????? primaryKey????????????
if currentValue? record?????????????????? then
if ?????????????????????????????? then
return
end if
end if
nodeValue? contextModel?????
?????????????????????????????????
????????????
????????????????????
end procedure
????????????????????????????????????????????????
????????????????? CSS????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
??????????????1?????????????????????????????????
????????????????????????????????????????????????
????????????????????????????
5.4 ?????????????
??????????????????????????????????????????????
??????????????????????????????CRUD???????????????
???????????????????????????????????????????????
??????????????????????????????????????
5.4. ????????????? 57
5.4.1 ???????????????????????
??????????????????????????????????????????????
???
???????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
????????INTER-Mediator????????????????????????????????
????????????Microsoft Access? FileMaker??????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
??????????
5.4.2 ?????????????????
????????????????????????????????????????Web????
????????INTER-Mediator????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????
5.4.3 ????????????
??????????????????????????????????????????????
????????????????????????????????????????????????
????????????????asset????????????????????? 5.1????HTML
????????????????????????????????????????????????
?????????????????????asset?????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
???????
??? 5.1: ????????????????
1 <html>
58 ? 5? ??????????????
2 <head>
3 <scr ip t src="asset_contexts.php">< / scr ip t> ???????????
4 < /head>
5 <body onload="INTERMediator.construct()"> ???????????????
6 < table>
7 <tbody data−im−con t r o l ="post"> ?????????????????????????
8 < t r>
9 <th>??< / th><td>< input type="text" data−im="asset@category" / >< / td> ??????????
10 <th>??< / th><td>< input type="text" data−im="asset@name" / >< / td> ????????????
11 <th>????< / th><td>< input type="text" data−im="asset@manifacture" / >
12 <th>??< / th><td>< input type="text" data−im="asset@productinfo" / >< / td>
13 <th>???< / th><td>< input type="text" data−im="asset@purchase" / >< / td>
14 <th>< / th><td><button data−im−con t r o l ="post">????< / button>< / td> ???????????
15 < / t r>
16 < / tbody>
17 < / table>
18 < /body>
19 < / html>
???????????????????????????????????????????????
? data-im-control?????????post?????????????????????????????
?????????????????????? asset???????????????????????
???????data-im-control??????post???? BUTTON??????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
??????????????????????SQL?????????? INSERT?????????
?????????????????
5.4.4 ?????????????????
??????????????????????????????????????????????
????????????????????????????????????????????INTER-
Mediator????????????????????????????????????????????
??????????????????????????????/?????????????????
???JavaScript????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????
????????????????(A)???????????? (B)???????????????
??2?????????????????????????????????????????????
??????????????????????????????????????????????
(A)??????????????????????????????????????????Web?
???????????????????????????????????????
1 ????????????????????????????????
2 Return??? Enter???????submit????????????????????????
???????????????????
5.4. ????????????? 59
3 ???????????????????????????????????
[1]???????? 10????????????????? 30?????????????????
????????????????????????????????????????????????
??????????????????? TEXTAREA???????????????????????
TEXTAREA??????????????????????????????????????????
????????????????????????????????????????????????
??????????????????????????????[A]????????????????
????????????
[2]??????????????????????????????????????????????
????????? Return??????????????????????FORM??????????
???????????INTER-Mediator? FORM?????????????????????? Return
?????????????????????????????????[2]???????? FORM??
?????? INTER-Mediator?????????????
[3]???????????????????????????????????????????INTER-
Mediator???????????????
????(B)?????????(B)??????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????(A)??????????????????????????
???????????????????????????????????????????
INTER-Mediator???????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
(B)??????????????????????????????????????????????
????????????????????????????????????????????????
?????????????? JavaScript?????????????????????????????
????????????????????????????????
???????? FORM???????Web??????????????????????????
????????????????????????????????????????????????
?????????????????????????????
60 ? 5? ??????????????
5.5 ?????????????
????????????????????????????????????????? 3.1????
????????????????????? 1??????????????????????????
?????????2013-02-24?????????????2013? 2? 24??????????????
????????????????????????????????????????????????
???????????????HTML????????????????????? 4.4??????
?????????????????
??????????????????????????????????????????????
???????????????????????????????????????????????
5.6 ??????????????????
???????????????????INPUT????????????????????????
???????????????????????????????? value?????????????
?????????????????????????????? value??? 1???????????
??????? 1???????????????1?????????????????????????
???????????????????????????????? value?????????????
????????????????????????????????????value??????????
??????????????????????????????????????? NULL??????
?????????????? INPUT?????????????????????????????
????????????????? value????????????????????????????
???????????????????????????????????????? value?????
????????????????????????????????????????????????
????????????????????????????????????????????????
??????? name?????????????????????????? name?????????
???????? 1??????????????????????????????????????
?????? name???????????????????????????????????????
?????????name????????????????? name???????????????
5.7 ????????????
?????????? IMG???????????????????????? A?????????
???????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????path???????img/picture.jpg?
????????????????????????????? name????photos??????????
5.8. ?????????????????? 61
path???????????????????? 5.2???????????????????path@#src?
??path?????????? src????????????????????????????? src?
???http://mediasite.msyk.net/data/img/picture.jpg??????? URL????????????????
???????????????
??? 5.2: ????????????????????
1 < table>
2 <tbody>< t r><td>
3 <img src="http://mediasite.msyk.net/data/" data−im="photos@path@?src" / >
4 < / td>< / t r>< / tbody>
5 < / table>
???????????????????????????????????????? INTER-Mediator
???? 1?????URL????????????????????????????????????
????????????????????????????????????????????????
??????5.9??????????????????????????????????? 2?????
?media-root-dir??????????????????????????????????????IMG
????? src?????????????? URL?media=??????????????media-root-dir
????????????????????????? media???????????????????
??????MIME????????? HTTP????
5.8 ??????????????????
Web??????????????????????????????????????Web????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
?????????????????????Web????????????????????????
???????????????????????Ajax???????????????????
???????????????????????????????????????????????
???????????????????????????????????????????? [32]?
???????????????Operational Transformation[95]???????????????????
????????????? JavaScript???????????????????????? [50]???
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????
INTER-Mediator???????????Operational Transformation????????????????
????????????????????????????????????????????????
62 ? 5? ??????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
??????Operational Transformation??????????????
??????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
?????????????????????????????????
????????Pusher[82]?????????????WebRTC[9]????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
?????????????????????Pusher???????? ID???????????????
????????????????????????????????????????????????
????????????????????????????????????????INTER-Mediator
????????????????????????????
5.9 ????????
INTER-Mediator???????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
??????
5.9.1 ??????????????
Web????????????????????????????INTER-Mediator???????? 5.2
??????
5.9. ???????? 63
? 5.2: ??????????????
?? ?? ???? ??
?? ????????????? Web??????? HTTP??????????????????
????????HTML? ?????????? ??????????????????????
????? ???????????? API? JavaScript???????????
???????????? ???????????? ????????????????????????
?????????? ???????? ????????????????????????
???
????????? ????????? JavaScript??????????????
?????????????
???
????????? ???????????????????????
????????????? ?? ?????????????
?????????? ????????? ????????????????
??? ?????????? ??????? ????????????????????????
??? ???? ??????? ???????????????????????
??????? ??????? ???????????????????????
?????????? ??????? ???? ID??????????????????
??
?????? ??????? ???????????????????????
????????? ??????? ????????????????????????
??
?? ?????? ????????? ????????????????????????
??
???????? ??????? CRUD?????????????????????
????
???? ????????? ?????????????????????
?????????? ????????? ?????????????????
??? ????????? ???????? ????????????????????????
??? ??????? ?????-????? ?????????????????????????
????????????????????????
????????????? 1?????
?????????????
??????
???????? ?????????????????????????
????????????
?????????? ????????? ????????????????????????
???
???????????? ?????????
64 ? 5? ??????????????
5.9.2 ???????????????
Web??????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????? 5.3???????? authentication
?????????????????????????????? authentication???????????
??????? IM_Entry??? 2??????????????
??? 5.3: ????????????????
1 ar ray (
2 ' name ' => 'message1 ' ,
3 ' au then t i ca t i on ' => ar ray ( ) ,
4 ) ,
5 ar ray (
6 ' name ' => 'message2 ' ,
7 ' au then t i ca t i on ' => ar ray (
8 ' a l l ' => ar ray ( ' group ' => ar ray ( ' admins ' ) , ) , ) ,
9 ) ,
10 ar ray (
11 ' name ' => 'message3 ' ,
12 ' au then t i ca t i on ' => ar ray (
13 ' load ' => ar ray ( ' t a rge t ' => ' f i e l d −user ' , ' f i e l d ' => ' username ' ) ,
14 ' update ' => ar ray ( ' user ' => ar ray ( ' sysadmin ' , ' ceo ' ) , ) ,
15 ' new ' => ar ray ( ' group ' => ar ray ( ' admins ' ) , ) ,
16 ' de le te ' => ar ray ( ' group ' => ar ray ( ' not−ex i s t −group ' ) , ) , ) ,
17 ) ,
18 ar ray (
19 ' name ' => 'message4 ' ,
20 ' view ' => 'message ' ,
21 ' t ab le ' => ' not−ex i s t − tab le ' ,
22 ' au then t i ca t i on ' => ar ray (
23 ' load ' => ar ray ( ' group ' => ar ray ( ' admins ' ) , ) , ) ,
24 ) ,
name????? message1???????????????????????????????????
?????????????????????????????????????????????????
name????? message2??????????admins??????????????????????
????????????????????????????? admins???????????????
???????????
name?????message3?????????CRUD???????????????????????
load??????????????????? message3????????????? username????
???????????????????????????????????????????????
??????????????????username = ’?????????’??????????????
??????????? AND?????????????????? update????????????
??????? sysadmin? ceo??? 2?????????????????????????????
???????????????????new?????????????admins??????????
???delete??????????????????????????????????????????
??????????????????load, update, new, delete??????????????? 1???
???????????????????????????????????????????? 4??
????????????????
5.9. ???????? 65
name?????message4????????????? view?????????message???????
????????????????????????? table????non-exist-table??????????
???????????????????????????non-exist-table??????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????load?????????????????????????????????????
??????????
??????????? 5.7??????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
??????????????????????
? 5.7: ?????????????
???????????????????????????????????JavaScript???????
???????????????????????????????????????????????
????????????????????????????????????????????????
??????????? JavaScript????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
?????????
66 ? 5? ??????????????
5.9.3 ??????
???????????????????????????????????????????????
?????????????????????????????????????????????????
?????????????????? INTER-Mediator?????????????????? 5.3??
????????????????????????????????????????????????
???????????? 4??????????????????????????????????
????????????????????????????????????????????????
??????????? id????????????user_id????????? group_id???????
?????????????????????????? NULL???????dest_group_id?????
????????????????????????? id?????????????????????
????? 5.9.4???????
? 5.3: ???????????????
??????? (?????) ?????? ?
?????? (authuser) id ???????
username ???
hashedpasswd ???
email ??????????
?????? (authgroup) id ???????
groupname ???
???? (authcor) id ??????????????
user_id ??
group_id ??
dest_group_id ??
??????? (issuedhash) id ???????
user_id ??
clienthost ???
hash ???
expired ???????
5.9.4 ???????????
????????????????? 5.8????????????????????????????
????????????????????????
1!??????????? 2!??????????????????????????????????
??????????? 3!?????????????????? 4!?????????????????
???????????????????????????????????????????????
????????????? 6!????????????????????????????? 6!????
?????????????????? 7!????????????? 8!????????????????
9!????????????????????????????????10!?????????????
???????11!????????????????????12!??14!????????????????
???????????? ID??????????????????????????????????
5.9. ???????? 67
? 5.8: ??????????????????
68 ? 5? ??????????????
?????15!?????????????????????????????17!???????18!????
???????????19!???????????????????????????????????
?????????????????????????????????????????????12!??
14!??????????????????????? 1???????
???????????????????????????????????????????
user = ????? (5.1)
pw = ???????? (5.2)
salt = ??????????????4???? ASCII ??? (5.3)
hpw = ????????????????????????? (5.4)
pw′ = ????????? (5.5)
cid = ?????? id (5.6)
ch = ??????????????? (5.7)
res = ????????????????? (5.8)
res′ = ??????????????????????? (5.9)
SHA1(m) = SHA − 1[72]??? m???????????? (5.10)
HMAC(k,m) = HMAC − SHA256[6][73]?????? MAC??????? (5.11)
??????? SHA − 256??? k??????? m (5.12)
+??? = ?????? (5.13)
????????????????? hpw?????????? pw????? salt?????????
???????????????ASCII??????? JavaScript??????????????????
???????? ASCII????????
hpw = SHA1(pw + salt) + salt (5.14)
? 5.4????????????????????????????????????????????
??? hpw???? 4????? salt????????????????????????? id?????
?????????????????????? id??????????????????????user?
cid?ch?????????? 5.3????????????????????????????????
?????salt?cid?ch???????????
???????????????????????????????????????????????
?????????????
res = HMAC(SHA1(pw′ + salt) + salt + cid, ch) (5.15)
5.9. ???????? 69
? 5.4: ?????????????????
??????????? ????????? ?????????
??????? ? user? ???????? hpw???? salt????
ch????????cid???????????
user, cid, ch,??????????????
res???? ? salt, cid, ch?
???????? ? cid, user, res? ?????????cid??????????
??????????res??? cid?user??????????????????????????user
? cid?????????????????????????????????????????????
???????????????????????????????????????????????
??????????????????? res’??????????? res??????????????
???
res′ = HMAC(hpw + cid, ch) (5.16)
= HMAC(SHA1(pw + salt) + salt + cid, ch) (5.17)
???????????????????????????????????????????????
cid??????????????????????????????????????????????
???????????????????
?????????????????user?salt?cid?ch?res???????????????????
res??????????????????????res???????????????????????
???MAC??????????????????????????????????????????
????????????????????? 2?????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
???????
5.9.5 ????????????????????????
???????????????????????????????????????????????
???????? 5.4????? construct?????????????????????????????
construct?????????????JavaScript??????????????????????????
????????????????????????? construct?????? construct_main?????
??construct_main???????????????????????????????????????
???????????????????????? showLoginPanel????????showLoginPanel?
????????????????????????????????????????????????
???????????????? construct???????????????????????????
70 ? 5? ??????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
??? 5.4: ?????????????????????????
1 f unc t i on cons t ruc t ( x ) {
2 t r y {
3 construct_main ( x ) ; / / ????????????
4 } catch ( except ion ) {
5 i f ( except ion == AUTH_EXCEPTION) {
6 showLoginPanel (
7 f unc t i on ( ) { cons t ruc t ( x ) ; }
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??????Learnability???????????????????????????????? 1???
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???????????????????????????????????????????????
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????Web??????????????????????????????????????????
??????????????????????? INTER-Mediator?????????? 6.2??????
? 6.2: ??????????? Learnability?????????????
?? ?? Web??????????????
Predictability ????????????? ????????????????????
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Syntesizability ?????????????? HTML?????????????????
Familiarity ?????????????? HTML?????????????????
Genralizability ???????????????? ????????????????????
??????????????
Consistency ???????????????? ????????????????????
????????????????
???????????Web?????????????????Familiarity????????HTML?
?????????????????????????????????HTML?????????????
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?????????????????????????????????????????? Predictability?
Genralizability?Consistency???????????????????????????????????
???????????????????????????????????????????????
?????????? Familiarity??????????? HTML??????????????????
??????????????????????????????????????????? Familiarity
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7.1 INTER-Mediator????????????
??????INTER-Mediator?????Web??????????????????????????
????????????????????????????????????????????????
??????????????????????????
7.1.1 ????????
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? 2??????????????????????????????????????? 3?????
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1???????????????????????????????????????????????
???????????????????????????????????????????JavaScript
???????????????????????????? API??????????????????
????????????????????????????? INTER-Mediator??? API??????
???????????????????
??????????????????????????????????????????????
???INTER-Mediator?????????????????????????????????????
???????????????????????????????????????????????
??PHP????????????????????????????????????????????
???????????????? 1??????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????7.3.6??????????
PHP?????MVC?????????? CakePHP?CodeIgniter?Yii? INTER-Mediator??????
??????????????????????????????
7.1.2 ??????? SEO??????
INTER-Mediator????????????????? JavaScript??????????Internet Explorer
Ver.7 ????????????????????????????????????????????
10%????????StatCounter Global Stats[92]???2013? 3?? Internet Explorer 7????????
??????? 6.5%????????????????????????????2014? 10???? 3?
??????? Internet Explorer 7?????? 0.27%???? 0??????????????????
????????????????????????????????????????????? 2014
????????Internet Explorer 7??????????????????????????????
??????????????????HTML5?????????????????????????
???????????????????????????????????????????????
?????? Chrome?Firefox?Safari???????????????????????????Internet
Explorer? Ver.8? Ver.11???????????????????Android? iOS??????????
??????????????????StatCounter Global Stats??? 2014? 10???? 3??????
????????????????????????????????????????????? 4?
????????????? 68%??????????????????????Web????????
???????????????????????Internet Explorer???????? Ver.8??????
???????????????????????????????????????????????
???????????????????????????????????????????? Internet
Explorer??????????????????????????????Web???????????
????????????????????
INTER-Mediator? DOM???????????????????????? Google???????
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??????? HTML ????????????????????????????????????
?????????DOM ???????????????????????????????????
2014????? JavaScript????????????Google?????????????????? [52]?
INTER-Mediator????????????????????????????????????????
??? 1????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
HTML?????????????????????? onclick????????????????????
????????????????????????????? Google???????????????
?? [37]??????INTER-Mediator??????????????????????????????
?????SEO????????????????????????????????????????
?????????????????Web????????????????????????????
???????????
??????????? SEO?????????????????????????????????
???PC???????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
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?????????????????????????? Excel??????????????????
?????????????????? Excel?????????????????? Excel??????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
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????????????Excel????????????????????????????????
??????????????? [111]???????????????????????Excel????
?????????????????? [69]?Excel????????????????????????
??Excel??????????? Excel?????????????????????????????
???????????? [117]?
???????????????????????????????INTER-Mediator????????
??????????????????Web??????????? 1???????????????
1Google ? JavaScript ????????????????????????????????????????????????
???????????????????????????????????????????????? [31]??
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????????????????????????????????????????????????
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?????????????????????????????Excel????????????????
?????????????????????????????????????????????Web?
?????????????????????????????????????????????????
???????????????????????????????1?????????????????
???????????????Wiki????????????????????????INTER-Mediator
???????????????????????
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Web????????????????????????????????????????????
?????????????????????????????????INTER-Mediator???????
???????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????Web??????????????????????SE???
????????????????????????????????????????????????
??????????????????????????
???Web??????????????????? 6?????????????????????
???????????????????????????????????????????????
?????????????????????????????????????????????Web
???????????????? HTML?????????????????????????????
?????????????????
INTER-Mediator? FileMaker???????????????Web????????????????
???????? FileMaker???????????????????????????INTER-Mediator
? FileMaker Server?????????????????2013??????? FileMaker 13??WebDirect
??????????????????????????????????Web???????????
????????????????????????????????????????WebDirect???
????????????????????????????????????????????????
????????????????????????????????????Web??????????
?????????????????????WebDirect? Android???????????? Firefox?
????????????????????????INTER-Mediator? FileMaker 5.5?????????
??Web????????????????????????????????????????????
FileMaker??Web??????????????????????MySQL????????????
??????????????Web?????????????????FileMaker??????????
FileMaker Pro?????????????????????????????Web??????????
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???????????????????????????????????????????????
???????????????????????????????????????????????
??????????????Web?????????FileMaker??????????????????
INTER-Mediator? FileMaker????????????????????FileMaker??????????
?????????HTML???????????????????????????????????
????????Web??????????????????????????????INTER-Mediator
????????????????????
7.1.5 INTER-Mediator??????????
INTER-Mediator???????????????????????????????????????
???????????????????????????????????????INTER-Mediator?
????????????Web???????????????????????? 2?????????
???????????????????????????????????????????????
????????????????????????????????????????
?????Web????????????????????????????????????????
??????????????????????????????????????????????Ruby
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????????????????????????????????????????Web?????
????????????????????????
??????Web???????????????????????????????????????
????????????????????????????????????????????????
???????????INTER-Mediator???????????????????1? 1???????
???????????????????????????????????????????????
??????????????
????INTER-Mediator???????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
????????????
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????????????????????????????????????????????????
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?????????????????????????? 1? 1????????????
INTER-Mediator???????????????CSS????????????? INTER-Mediator?
????????????????? 2??????????????HTML/CSS??????????
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???????????? 2??????????????????????????????????
? CSS? float?????????????????????????????????????????
?????????????? HTML/CSS????????????????????????????
????????????????????????????????????????????????
???????????????????????????
???????INTER-Mediator????????????????????????????????
????????????????????????????????????????????????
JavaScript???????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
?????????????????????????????????????????
????????????????????????????????INTER-Mediator???????
???????????????????????????????????????????????
???? HTML???????Web??????????????? 2???????????????
???????????????????????????????????????????????
???????????
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??A, B, C? 3???INTER-Mediator?????????????????? A, B?????????
????????????D??? 3?????? 2014? 9??10?????????????????
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? 7.1: ????????????????
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?????????
B?? ???????????? FileMaker??????????????
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?????????
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INTER-Mediator???????????FileMaker Server????????????????????
??????FileMaker Server?????Web[35][36]??????????PHP???????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
FileMaker????????????????????????????????????????FileMaker
?????????? Web ??????????????????????????????????
???????????????????FileMaker????????????????????????
INTER-Mediator?????FileMaker???????? FileMaker??????Web?????????
??????????????
INTER-Mediator???????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????
INTER-Mediator? GitHub??????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????
7.2.2 INTER-Mediator?????????
??? INTER-Mediator????????????????????????????????????
???????????????????????????????????????????????
?????????????????????????????Web????????????????
????????????????????????????????????????????????
??????????????????? INTER-Mediator?????????????????????
??????????????????????????????
???FileMaker?????Web?? PHP???????????????????????????
???????????????????????????????????????????????
???????????????????????Web??????????????????????
???????FileMaker????????Web??????????Web??????????????
???????????????? FX.php[47]??????????????????????????
????????????????INTER-Mediator????????????????????????
????????????????????????????????????????????????
102 ? 7? INTER-Mediator????????
???INTER-Mediator????????????????????????????????????
????????????????????? HTML?????????? HTML?????????
???????????????????????????????????????????????
???????????????? HTML????????????????????????????
?????????????/????????????????????????????????
7.2.3 INTER-Mediator???????????
????????????????????????????????????????????????
????????????????????????????????????????????????
??????????????????????????????????????????????????
?????????????????????????????????????????INTER-Mediator
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
?????????????????????????????????????????????????
????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????INTER-
Mediator???????????????????????????????????????????
????????????????????????????????????????????????
?????????????????????????????????
• ????????????????
• INTER-Mediator???????????????????????????????
• Bootstrap?Foundation??? CSS???????????
• FileMaker??????????????????????
• ???????????????????????????????
• ??????????????????
• CSS?????????????????
7.2.4 ??????????????
???????????????????????????PHP?????????????????
????????????????????????????????????????????????
????????????????????????????????PHP?????????????
???PHPStorm?????????????????????????????????
??????????????????????????????????????????????
7.2. ???????????????? 103
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??????? PHP??????????????????????????????????????
????????????????????????????????????????????????
?????????????????????
FileMaker??????? JavaScript???????????????????????FileMaker???
???????????????????????????????????????????????
???????????????????????????????FileMaker????????????
? 1?? FileMaker?????????????????Web?????? JavaScript?????????
???INTER-Mediator???????????Web????????????????????????
??FileMaker??????????????????????????????????JavaScript??
????????????????????????????????????FileMaker????????
???????????????????????????????????????????????
???????????????????INTER-Mediator?????????????????????
????????????????????????????????????????????????
?????????
7.2.5 INTER-Mediator???????
??????????????? 1?2?????????????????????????????
?????????Web????????????????????? HTML/CSS??????????
???????????????????????????????????HTML/CSS???????
???????????? FileMaker??????INTER-Mediator????????????????
??????????????????????HTML??????Web?????????????
???????????????????????????????HTML???????JavaScript??
??????????????????????????????? INTER-Mediator?????????
???????Web??????????????????????????????????????
?????? JavaScript?????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
??FileMaker??????????????????Web???????????????????
7.2.6 INTER-Mediator???????????
INTER-Mediator???????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
104 ? 7? INTER-Mediator????????
???????????????????????????????????????????????
???????????????????????????????????????????????
???????
?????????????????????????????????????????Web???
???????????????Web???????????????????? PHP?????????
????????????????? INTER-Mediator?????????????????INTER-Mediator
?? HTML???????????????????????????????????????????
?????????INTER-Mediator????????????????HTML????????????
???????????????????????????????????????????????
???????????????????????????????
7.3 ????????????
INTER-Mediator????Web?????????????????????????????????
????????????????????????????? URL????????????????
????????????????
7.3.1 ??????????????????????????????
???????????????????????????????????????????????
???????????????????????? 7.1??????????????????????
????????????????????????????????????????????????
???????????????????????????????????? FileMaker???????
???????????????????????????????????Web??????????
????????????????????????????????????????????????
???????????????????????????????????? 1??????????
????????????????????????????
????????????????????? FileMaker????????????Web???????
?????????????? Jimdo???????????????????? Jimdo???????
???????????????????????????????????????????????
????????????????????????????????????????????????
??????????????????????????????????????????FileMaker?
????????????????????????????????????????????????
???????????????????????????????????????Web??????
????????????????
??????????????? FileMaker????????????????????????Web
???????????????????????????????????????????????
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? 7.1: ??????
???? INTER-Mediator????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
??2013?? 1????????2013? 5????????????????????????????
??????????????????
??????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
?????????????? 7.2????????????????????????????????
?????????????????????????????????????????FileMaker Pro
???????????????????????????????????????????????
?????????????????????????????????????????? FileMaker?
????????? FileMaker??????????????????????????????????
?????? FileMaker???????????????????????????????
????????????? 7.3?????????????????????????????????
?????????????????????????????????????????????????
????????????????????????????????????????????????
??????????????????????????Jimdo?HTML???????????????
106 ? 7? INTER-Mediator????????
? 7.2: ??????????????
?? Jimdo????????????????????????? iframe??????? INTER-Mediator
??????????????????
??????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
???????? FileMaker???????????????????????????? FileMaker??
????????????????????????????????????? JavaScript??????
??????
???????????????INTER-Mediator????????????????????????
????????????????????????????????????????Web?????
???????????????????????????????????
???????????????????????????????????????????????
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? 7.3: ?????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????INTER-Mediator
???????????????????????????????????????????????
????????????????????????????????
7.3.2 FMPress Publisher?FileMaker??????????Web?????
??????????FileMaker Server????????????FMPress[114]?????????FileMaker
????????????????????FileMaker???????Web??????????????
????????????????????????????????????????????????
???????????????????????????????????????? FileMaker???
????? INTER-Mediator????????????????????????????????Web?
???????????????Publisher[115]?????????
FileMaker???????? Publisher???????????? FileMaker?????????????
???????????? XML?????????????????????????????????
108 ? 7? INTER-Mediator????????
???????????????????????????????????????????????
????????????????????????????????? FileMaker Server???????
????????????????????? PHP????????????????????JavaScript
????????????????
? 7.4??? FileMaker????????????????Web???????????? 7.5????
??????????????? FileMaker???????????????FileMaker????????
???????????? CSS???????????? CSS??????????????Publisher
? FileMaker??????? CSS????????????????????????????????
???FileMaker?????????????????? 1?????????????????????
??????????????????????????INTER-Mediator??????????????
??Publisher?? FileMaker???????????????????????????????????
????????Web????????????????
INTER-Mediator???????????FileMaker Server????????? FileMaker???????
?????????? PHP 5.2??????????????????????????????????
???????????????????????????????CRUD?????????????
?????FileMaker??????????????????????????????????????
????? FileMaker 13?WebDirect?????? FileMaker????????????Web?????
???????????WebDirect??????????Android????????????Publisher??
?????????????? [112]?
Publisher?????INTER-Mediator??????????????????????????????
[116]???? Publisher???????????????????2013? 7??????????????
????????? [113]??????? Publisher?????????????????????????
????????? [18][67][145]?
Publisher???FileMaker???????????????????????????????????
??????????????????????????????????????????FileMaker?
????????????????????????????????????????????????
?????????????????????????????????????????
FileMaker??????? INTER-Mediator???????????????????????????
????????????????????????????????????????Publisher???
???????????????????????????????????????????????
????????????????????????????????????????????????
?????????????????????????????????????????????????
?????????????????HTML???????????????????????????
????FileMaker?????????????????????????????????? SQL???
???????????????????????????????????? FileMaker? 1?????
????
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? 7.4: ????? FileMaker???????
? 7.5: Publisher????????Web?????????????????????
110 ? 7? INTER-Mediator????????
7.3.3 naha_regi?Web??????????
Web ???????????naha_regi[?]???????????????????????????
???????????EC???????????????????????????????????
????????? PHP ????????????? Yui ????????????????????
INTER-Mediator????????
?????????????? 7.6??????????????????????????????
???????????? INTER-Mediator????????????????????????????
????? EC-CUBE????????E?????????????????????????????
???????????????????????
? 7.6: naha_regi?????
7.3.4 ??????????????????
???? 6??????????????????????????????????????????
????Web????????? INTER-Mediator?????????????????????????
??????????????????????????????????? JavaScript????????
????????????????????????????????????????????????
????????????????????????????????????????????????
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????????????????????????????????????????????????
????????????????
???????????? 7.7????????????????????????????? INTER-
Mediator???????????????????????????????????????????
??????HTML?????Web?????????????PDF???? ePub?????????
??????? 2??????????????MySQL??????????? VPS?????????
? 7.7: ???????????????
???????????????????????????? 7.8?????????????????
???????????????????????????????????????????????
??????????? PayPal?????????????????????????????????
??????????????????????????????PayPal????????? 7.8????
????????????????????????????????????????????????
????????????????PayPal????????????????????????????
???????????????????????????????????????????????
????????????
HTML???????????????????? HTML????????????????????
?????1??????????????????????????????????????????
??????????????????????????????ePub? PDF????????????
???????????????????????????????????????????????
??????????PDF???????????????????????????????????
???????????????ePub??????????????????????????????
???????????????????????????????????????????????
?????
?????????????Web????????????????????????????????
112 ? 7? INTER-Mediator????????
? 7.8: ?????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
?????????Web?????INTER-Mediator???????????????????
? 7.9: ????????????
7.3.5 ???????????
??? 200????????????????????????? 2012??????????????
???? FileMaker????????? FileMaker????????????????????? INTER-
7.3. ???????????? 113
Mediator???Web??????????????????????????????????????
???????????????????????????????????????????????
?????????????????????????????????????FileMaker??????
?????????????????????????????FileMaker??????????????
????????????????????????????????????????HTML?????
????????????????????????????????????????????????
????????????????????????????????????????????????
?? CSS? position??? absolute???????????????????????????????
???????????????????????FileMaker????????????????????
??????????Web?????????
?????????????????????? 2013???????FileMaker? CDML??????
??????? FileMaker?????????Web????????????????? INTER-Mediator
???????Web???????????????????????????????????????
??????????????????????????????????? INTER-Mediator?????
????????????????????????????????????????????????
????????????????????????????????????????????????
?? FileMaker????????????????????FileMaker????????????????
???????????? BLOB???????Web??????????????????CDML??
???????????????????????????????????????????????
???????????????????????????????????????????
????????????? INTER-Mediator??????????????????? CDML????
???????? FileMaker???????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
???????????????? JavaScript???????????????????????????
????????????????????????????????????????????????
7.3.6 ?????????????
INTER-Mediator??PHP????????MVC?????Web?????????????????
?????????????????????????MVC????????????????????
?????? INTER-Mediator????????
?IMCake[146]???PHP?????????????????? CakePHP[13]? INTER-Mediator??
?????????INTER-Mediator???????????????????????????????
??????? HTML?????????????????????????????????????
?????????? JavaScript?????????????????????????????????
???????????????????????????????????????????????
114 ? 7? INTER-Mediator????????
????????????????CakePHP???????????????????????????
? CakePHP?????????????
????CodeIgniter[17] ? Yii[104]????? PHP ??????????????????????
[109][110]?Yii??????????????7.3.3?????????????????naha_regi???
???????
7.4 ????????????
??? INTER-Mediator??Web?????????????????????????????????
???????????????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
??????????????O’Reilly????????????????????????fluent2014[78]?
???????????????????????????????????????????? Ember.js
????????? [59]?Web?????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
??????????????????????INTER-Mediator?????/?????????????
?????????????????????????????/?????????Web???????
????????????????????????????????????????????????
??????????????????????????????
115
?8? ???
Web???????????????? INTER-Mediator?????????HTML??????????
????????????????????????????????????????????????
????????????Web?????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
???????????Web??????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
??????????
??????????????????????????????Web??????????????
?????????????????????????????????????????????????
??????????????????????? 6???????????????????Web???
????????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????
Web????????????????????????????????????????????
??????????????? 1??????????????????????????? HTML?
????????????????????????????????????????????????
????????????????????????????????????????????????
?????????????????1??????????????????????????????
????????1????????????????????????????????????????
????????????????????? TR?????????? TBODY???????????
????????????????????????????????????????????????
??????????????????????????????????????????????
?????????????????????????????Web???????????????
???? 12??????????????????????????????????????????
???????????????????????????????????????????????
116 ? 8? ???
?????????????????? 4???1?2???????????????? 1??????
??????????? 2???????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
????? 8?? 6?? 50%??????????????????????????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????HTML?????????????????????
????????
??????????????????????????????????????????????
????????????????????????????????????????????????
HTML????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
?????????FileMaker???????????Web?????????????????????
???????????????????????????????
??????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????
?? 117
??
???????????????????????????????????????????????
???????????????????????????????????????????????
???????????????
INTER-Mediator???????????????????????????????????????
????????????????????????????????????????????????
?????????????????????????????????Oﬃce sevenF?????????
???????CM DATABANK?????????????????????????????????
??????????????????????????????????????????????
Facebook??????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
???????
????????????????????????????????
????????????????????????? FileMaker?????????????????
??FileMaker????????????????? FileMaker???????????????????
??????????

119
????
[1] Abiteboul, S., Hull, R. and Vianu, V.(eds.): Foundations of Databases: The Logical Level, Addison-Wesley
Longman Publishing Co., Inc., Boston, MA, USA, 1st edition (1995).
[2] Adobe Systems, Inc.: Adobe Flash Professional CC, Adobe Systems, Inc. (online), available from
⟨http://www.adobe.com/jp/products/flash.html⟩ (accessed 2014-11-23).
[3] ANA SKY WEB: ANA ????????????????????????? ????
⟨http://www.ana.co.jp/dom/reservation/asr/⟩??? 2014-11-23?.
[4] Apple: iOS 8, Apple Inc. (online), available from ⟨http://www.apple.com/ios/⟩ (accessed 2014-11-23).
[5] Apple: OS X Yosemite, Apple Inc. (online), available from ⟨http://www.apple.com/jp/osx/⟩ (accessed 2014-
11-23).
[6] Bellare, M., Canetti, R. and Krawczyk, H.: Keying Hash Functions for Message Authentica-
tion, Proceedings of the 16th Annual International Cryptology Conference on Advances in Cryp-
tology, CRYPTO ’96, London, UK, UK, Springer-Verlag, pp. 1–15 (online), available from
⟨http://dl.acm.org/citation.cfm?id=646761.706031⟩ (1996).
[7] Benny, nemesv and answerers: Recursive template with knockout js, Stackoverflow (online), available
from ⟨http://stackoverflow.com/questions/15525216/recursive-template-with-knockout-js⟩ (accessed 2014-
11-23).
[8] Benson, E.: Mockup Driven Web Development, Proceedings of the 22Nd International Conference on
World Wide Web Companion, WWW ’13 Companion, Republic and Canton of Geneva, Switzerland,
International World Wide Web Conferences Steering Committee, pp. 337–342 (online), available from
⟨http://dl.acm.org/citation.cfm?id=2487788.2487939⟩ (2013).
[9] Bergkvist, A., Burnett, D. C., Jennings, C. and Narayanan, A.: WebRTC 1.0: Real-time Communication
Between Browsers, W3C (online), available from ⟨http://www.w3.org/TR/webrtc/⟩ (accessed 2014-11-23).
[10] Brambilla, M., Ceri, S., Comai, S., Dario, M., Fraternali, P. and Manolescu, I.: Declarative Specification
of Web Applications Exploiting Web Services and Workflows, Proceedings of the 2004 ACM SIGMOD
International Conference on Management of Data, SIGMOD ’04, New York, NY, USA, ACM, pp. 909–910
(online), 10.1145/1007568.1007688, (2004).
[11] Brat Tech LLC, Google and community: AngularJS, Google (online), available from ⟨https://angularjs.org/⟩
(accessed 2014-11-23).
[12] Burnett, M., Cook, C. and Rothermel, G.: End-user Software Engineering, Commun. ACM, Vol. 47, No. 9,
pp. 53–58 (online), 10.1145/1015864.1015889, (2004).
120 ????
[13] Cake Software Foundation, Inc.: CakePHP, Cake Software Foundation, Inc. (online), available from
⟨http://cakephp.org/⟩ (accessed 2014-11-23).
[14] Carroll, J. B.: The Carroll Model: A 25-Year Retrospective and Prospective View, Educational Researcher,
Vol. 18, No. 1, pp. 26–31 (online), 10.3102/0013189X018001026, (1989).
[15] Ceri, S., Daniel, F., Matera, M. and Facca, F. M.: Model-driven Development of Context-aware Web Appli-
cations, ACM Trans. Internet Technol., Vol. 7, No. 1 (online), 10.1145/1189740.1189742, (2007).
[16] Ceri, S., Fraternali, P. and Bongio, A.: Web Modeling Language (WebML): A Modeling Language for
Designing Web Sites, Proceedings of the 9th International World Wide Web Conference on Computer
Networks : The International Journal of Computer and Telecommunications Netowrking, Amsterdam,
The Netherlands, The Netherlands, North-Holland Publishing Co., pp. 137–157 (online), available from
⟨http://dl.acm.org/citation.cfm?id=347319.346270⟩ (2000).
[17] CodeIgniter Project: CodeIgniter, British Columbia Institute of Technology (online), available from
⟨http://www.codeigniter.com/⟩ (accessed 2014-11-23).
[18] CodeZine: ?????FileMaker Pro????Web????????????????FMPress????
???????????????????? ⟨http://codezine.jp/article/detail/7268⟩??? 2014-11-23?.
[19] Coplien, J. O. and Reenskaug, T. M. H.: The Data, Context and Interaction Paradigm, Proceedings of the
3rd Annual Conference on Systems, Programming, and Applications: Software for Humanity, SPLASH ’12,
New York, NY, USA, ACM, pp. 227–228 (online), 10.1145/2384716.2384782, (2012).
[20] Corporation., M.: Microsoft Visual Studio LightSwitch, Microsoft Corporation. (online), available from
⟨http://www.microsoft.com/japan/visualstudio/lightswitch⟩ (accessed 2014-11-23).
[21] Corporation., M.: Oﬃce Access, Microsoft Corporation. (online), available from
⟨http://oﬃce.microsoft.com/ja-jp/access/⟩ (accessed 2014-11-23).
[22] Corporation., M.: Windows, Microsoft Corporation. (online), available from
⟨http://windows.microsoft.com/ja-jp/windows/home⟩ (accessed 2014-11-23).
[23] Crumley, M. and Graf, R.: JavaScript Expression Evaluator, ??????(online)?available from
⟨http://silentmatt.com/javascript-expression-evaluator/⟩ (accessed 2014-11-23).
[24] Dey, A. K., Abowd, G. D. and Salber, D.: A Conceptual Framework and a Toolkit for Supporting the Rapid
Prototyping of Context-aware Applications, Hum.-Comput. Interact., Vol. 16, No. 2, pp. 97–166 (online),
10.1207/S15327051HCI16234_02, (2001).
[25] DiNucci, D.: Fragmented Future, Print, pp. 32,221–222 (online), available from
⟨http://darcyd.com/fragmented_future.pdf⟩ (1999).
[26] Dittrich, Y., Lindeberg, O. and Lundberg, L.: End-User Development as Adaptive Maintenance, End User
Development (Lieberman, H., PaternÃš, F. and Wulf, V., eds.), Human-Computer Interaction Series, Vol. 9,
Springer Netherlands, pp. 295–313 (online), 10.1007/1-4020-5386-X_14, (2006).
[27] Dix, A., Finlay, J., Abowd, G. and Beale, R.: 7.2 Principles to Support Usability, Human-computer Interac-
tion, Prentice-Hall, Inc., Upper Saddle River, NJ, USA, pp. 260–275 (1997).
[28] Ecma International: Ecma International, Ecma International (online), available from ⟨http://www.ecma-
???? 121
international.org/⟩ (accessed 2014-11-23).
[29] Ecma International: TC39 - ECMAScript, Ecma International (online), available from
⟨http://www.ecmascript.org/⟩ (accessed 2014-11-23).
[30] Ecma International: Standard ECMA-262 5.1 Edition ECMAScript Language Specification, Ecma Interna-
tional (online), available from ⟨http://www.ecma-international.org/ecma-262/5.1/⟩ (accessed 2014-11-23).
[31] Edgar, M.: Can Google Really Access Content in JavaScript? Really?, The YouMoz Blog (online), available
from ⟨http://moz.com/ugc/can-google-really-access-content-in-javascript-really⟩ (accessed 2015-1-23).
[32] Ellis, C. A. and Gibbs, S. J.: Concurrency Control in Groupware Systems, SIGMOD Rec., Vol. 18, No. 2,
pp. 399–407 (online), 10.1145/66926.66963, (1989).
[33] FileMaker, I.: FileMaker Server ?????FileMaker, Inc.??????? ????
⟨http://www.filemaker.co.jp/products/filemaker-server/⟩??? 2014-11-23?.
[34] FileMaker, I.: FileMaker ?????????FileMaker, Inc.??????? ????
⟨http://www.filemaker.co.jp/products/overview.html⟩??? 2014-11-23?.
[35] FileMaker, Inc.: FileMaker Server 13????Web?? with PHP?FileMaker, Inc.?????????
?? ⟨https://fmhelp.filemaker.com/docs/13/ja/fms13_cwp_php.pdf⟩??? 2014-11-23?.
[36] FileMaker, Inc.: FileMaker Server 13????Web?? with XML?FileMaker, Inc.?????????
?? ⟨https://fmhelp.filemaker.com/docs/13/ja/fms13_cwp_xml.pdf⟩??? 2014-11-23?.
[37] Fox, V.: Google I/O: New Advances In The Searchability of JavaScript and Flash, But Is It Enough?,
Search Engine Land (online), available from ⟨http://searchengineland.com/google-io-new-advances-in-the-
searchability-of-javascript-and-flash-but-is-it-enough-19881⟩ (accessed 2015-1-23).
[38] Galli, M., Soares, R. and Oeschger, I.: Inner-browsing extending the browser navigation paradigm,
Mozilla Developer Network (online), available from ⟨https://developer.mozilla.org/en-US/docs/Inner-
browsing_extending_the_browser_navigation_paradigm⟩ (accessed 2014-11-23).
[39] Garrett, J. J.: Ajax: A New Approach to Web Applications, Adaptive Path (online), available from
⟨http://www.adaptivepath.com/ideas/ajax-new-approach-web-applications/⟩ (accessed 2014-11-23).
[40] Google: Android, Google (online), available from ⟨https://android.com/⟩ (accessed 2014-11-23).
[41] Google: Chrome, Google (online), available from ⟨https://www.google.co.jp/chrome/browser/⟩ (accessed
2014-11-23).
[42] Google: Chromebook, Google (online), available from ⟨http://www.google.com/chrome/devices/⟩ (accessed
2014-11-23).
[43] Gossman, J.: Introduction to Model/View/ViewModel pattern for building WPF apps, Microsoft Corpora-
tion. (online), available from ⟨http://blogs.msdn.com/b/johngossman/archive/2005/10/08/478683.aspx⟩ (ac-
cessed 2014-11-23).
[44] Grossman, T., Fitzmaurice, G. and Attar, R.: A Survey of Software Learnability: Metrics, Methodologies
and Guidelines, Proceedings of the SIGCHI Conference on Human Factors in Computing Systems, CHI ’09,
New York, NY, USA, ACM, pp. 649–658 (online), 10.1145/1518701.1518803, (2009).
[45] Hairgami_Master, jpmorin and answerers: How can I make recursive templates in AngularJS when using
122 ????
nested objects?, Stackoverflow (online), available from ⟨http://stackoverflow.com/questions/15661289/how-
can-i-make-recursive-templates-in-angularjs-when-using-nested-objects⟩ (accessed 2014-11-23).
[46] Hammer, M. and Mc Leod, D.: Database Description with SDM: A Semantic Database Model, ACM Trans.
Database Syst., Vol. 6, No. 3, pp. 351–386 (online), 10.1145/319587.319588, (1981).
[47] Hansen, C., Adams, C., Thorsen, G. G., Nii, M. et al.: FX.php, iViking.org (online), available from
⟨http://www.iviking.org/FX.php/⟩ (accessed 2014-11-23).
[48] Hansson, D. H. and Rails core team: Ruby on Rails, Rails core team (online), available from
⟨http://rubyonrails.org/⟩ (accessed 2014-11-23).
[49] Haverbeke, M. and community: CodeMirror, Open-source project (online), available from
⟨http://codemirror.net/⟩ (accessed 2014-11-23).
[50] Heinrich, M., Grüneberger, F. J., Springer, T. and Gaedke, M.: Exploiting Annotations for the
Rapid Development of Collaborative Web Applications, Proceedings of the 22Nd International Con-
ference on World Wide Web, WWW ’13, Republic and Canton of Geneva, Switzerland, Inter-
national World Wide Web Conferences Steering Committee, pp. 551–560 (online), available from
⟨http://dl.acm.org/citation.cfm?id=2488388.2488437⟩ (2013).
[51] Hemel, Z. and Visser, E.: Declaratively Programming the Mobile Web with Mobl, Proceedings of the 2011
ACM International Conference on Object Oriented Programming Systems Languages and Applications,
OOPSLA ’11, New York, NY, USA, ACM, pp. 695–712 (online), 10.1145/2048066.2048121, (2011).
[52] Hendriks, E., Xu, M. and Nagayama, K.: Webmaster Central Blog: Understanding web pages better,
Google (online), available from ⟨http://googlewebmastercentral.blogspot.com.es/2014/05/understanding-
web-pages-better.html⟩ (accessed 2015-1-23).
[53] Hevery, M. and Abrons, A.: Declarative Web-applications Without Server: Demonstration of How a
Fully Functional Web-application Can Be Built in an Hour with Only HTML, CSS & Javascript Library,
Proceedings of the 24th ACM SIGPLAN Conference Companion on Object Oriented Programming Sys-
tems Languages and Applications, OOPSLA ’09, New York, NY, USA, ACM, pp. 801–802 (online),
10.1145/1639950.1640022, (2009).
[54] ?????? ICT????????????????????????????????? BP?
(2014).
[55] INTER-Mediator Contributers: INTER-Mediator GitHub Repository, INTER-Mediator Directive Commit-
tee (online), available from ⟨https://github.com/INTER-Mediator/INTER-Mediator⟩ (accessed 2015-02-05).
[56] INTER-Mediator Directive Committee: INTER-Mediator, INTER-Mediator Directive Committee (online),
available from ⟨http://inter-mediator.org/⟩ (accessed 2015-02-05).
[57] JetBrains: PhpStorm, JetBrains s.r.o. (online), available from ⟨https://www.jetbrains.com/phpstorm/⟩ (ac-
cessed 2014-11-23).
[58] Jobs, S.: Thouguts on Flash, Apple Inc. (online), available from ⟨http://www.apple.com/hotnews/thoughts-
on-flash/⟩ (accessed 2014-11-23).
[59] Katz, Y. and Dale, T.: Keynote with Yehuda Katz and TomDale, Fluent 2014, O’Reilly Media, Inc., (online),
???? 123
available from ⟨http://fluentconf.com/fluent2014/public/schedule/detail/34996⟩ (2014).
[60] Katz, Y., Dale, T. and community: Ember.js, Tilde Inc. (online), available from ⟨http://emberjs.com/⟩ (ac-
cessed 2014-11-23).
[61] Ko, A. J., Abraham, R., Beckwith, L., Blackwell, A., Burnett, M., Erwig, M., Scaﬃdi, C., Lawrance, J.,
Lieberman, H., Myers, B., Rosson, M. B., Rothermel, G., Shaw, M. and Wiedenbeck, S.: The State of
the Art in End-user Software Engineering, ACM Comput. Surv., Vol. 43, No. 3, pp. 21:1–21:44 (online),
10.1145/1922649.1922658, (2011).
[62] Ko, A. J., Myers, B. A. and Aung, H. H.: Six Learning Barriers in End-User Programming Systems, Pro-
ceedings of the 2004 IEEE Symposium on Visual Languages - Human Centric Computing, VLHCC ’04,
Washington, DC, USA, IEEE Computer Society, pp. 199–206 (online), 10.1109/VLHCC.2004.47, (2004).
[63] Laine, M., Shestakov, D., Litvinova, E. and Vuorimaa, P.: Toward Unified Web Application Development,
IT Professional, Vol. 13, No. 5, pp. 30–36 (online), 10.1109/MITP.2011.55, (2011).
[64] Laine, M., Shestakov, D. and Vuorimaa, P.: XFormsDB: an extensible web application framework built
upon declarative W3C standards, SIGAPP Appl. Comput. Rev., Vol. 12, No. 3, pp. 37–50 (online),
10.1145/2387358.2387361, (2012).
[65] Lizcano, D., Alonso, F., Soriano, J. and Lopez, G.: A Web-centred Approach to End-user Soft-
ware Engineering, ACM Trans. Softw. Eng. Methodol., Vol. 22, No. 4, pp. 36:1–36:29 (online),
10.1145/2522920.2522929, (2013).
[66] MacLean, A., Carter, K., Lövstrand, L. and Moran, T.: User-tailorable Systems: Pressing the Issues with
Buttons, Proceedings of the SIGCHI Conference on Human Factors in Computing Systems, CHI ’90, New
York, NY, USA, ACM, pp. 175–182 (online), 10.1145/97243.97271, (1990).
[67] Mac ????? blog???????????FileMaker ???????? Web ?????
?????????????FMPress?????Mac ???????????? ????
⟨http://www.macotakara.jp/blog/category-57/entry-20548.html⟩??? 2014-11-23?.
[68] McAfee, A.?Brynjolfsson, E.?????????????????????????????? IT?
????????? (Feature Articles ?? IQ???)?Diamond????????????????
Vol. 33, No. 9, pp. 60–72??????????? ⟨http://ci.nii.ac.jp/naid/40016192299/⟩ (2008).
[69] McCallum, Q. E.: Bad Data Handbook: Cleaning Up The Data So You Can Get Back To Work, O’Reilly
Media, 1 edition (2012).
[70] Microsoft: Internet Explorer / Web ???????Microsoft??????? ????
⟨http://windows.microsoft.com/ja-jp/internet-explorer/browser-ie⟩??? 2014-11-23?.
[71] mozilla.org: Firefox, mozilla.org (online), available from ⟨https://www.mozilla.org/ja/firefox/desktop/⟩ (ac-
cessed 2014-11-23).
[72] National Institute of Standards and Technology: FIPS 180-1, Secure Hash Standard, Federal Information
Processing Standard (FIPS), Publication 180-1, Technical report, US Department of Commerce (1995).
[73] National Institute of Standards and Technology: FIPS 180-2, Secure Hash Standard, Federal Information
Processing Standard (FIPS), Publication 180-2, Technical report, US Department of Commerce (2002).
124 ????
[74] Nielsen, J.: What do users really want?, International Journal of Human-Computer Interaction, Vol. 1,
No. 2, pp. 137–147 (online), 10.1080/10447318909525962, (1989).
[75] Nulab Inc.: Cacoo, Nulab Inc. (online), available from ⟨https://cacoo.com/lang/ja/⟩ (accessed 2014-11-23).
[76] Oracle: The Java Tutorials, Lesson: Java Applets, Oracle (online), available from
⟨http://docs.oracle.com/javase/tutorial/deployment/applet/index.html⟩ (accessed 2014-11-23).
[77] O’Reilly, T.: What Is Web 2.0 Design Patterns and Business Models for the Next Generation of Software,
O?Reilly Media, Inc. (online)?available from ⟨http://oreilly.com/web2/archive/what-is-web-20.html⟩ (ac-
cessed 2014-11-23).
[78] O’Reilly Media, Inc.: Fluent 2014, O’Reilly Media, Inc. (online), available from
⟨http://fluentconf.com/fluent2014⟩ (accessed 2014-11-23).
[79] Parr, T. J.: Enforcing strict model-view separation in template engines, Proceedings of the 13th interna-
tional conference on World Wide Web, WWW ’04, New York, NY, USA, ACM, pp. 224–233 (online),
10.1145/988672.988703, (2004).
[80] Paulson, L. D.: Building Rich Web Applications with Ajax, Computer, Vol. 38, No. 10, pp. 14–17 (online),
10.1109/MC.2005.330, (2005).
[81] Projects, T. C.: Chromium OS, The Chromium Projects (online), available from
⟨http://www.chromium.org/chromium-os⟩ (accessed 2014-11-23).
[82] Pusher Ltd: Pusher, Pusher Ltd (online), available from ⟨http://pusher.com/⟩ (accessed 2014-11-23).
[83] Reenskaug, T. and Coplien, J. O.: The DCI Architecture: A New Vision of Object-Oriented Programming,
Artima, Inc. (online), available from ⟨http://www.artima.com/articles/dci_vision.html⟩ (accessed 2014-11-
23).
[84] Ricca, F., Scanniello, G., Torchiano, M., Reggio, G. and Astesiano, E.: On the Eﬀectiveness of Screen
Mockups in Requirements Engineering: Results from an Internal Replication, Proceedings of the 2010
ACM-IEEE International Symposium on Empirical Software Engineering and Measurement, ESEM ’10,
New York, NY, USA, ACM, pp. 17:1–17:10 (online), 10.1145/1852786.1852809, (2010).
[85] Rivero, J. M., Grigera, J., Rossi, G., Robles Luna, E., Montero, F. and Gaedke, M.: Mockup-Driven Devel-
opment: Providing Agile Support for Model-Driven Web Engineering, Inf. Softw. Technol., Vol. 56, No. 6,
pp. 670–687 (online), 10.1016/j.infsof.2014.01.011, (2014).
[86] Rode, J. and Rosson, M. B.: Programming at Runtime: Requirements and Paradigms for Nonprogrammer
Web Application Development, Proceedings of the 2003 IEEE Symposium on Human Centric Computing
Languages and Environments, HCC ’03, Washington, DC, USA, IEEE Computer Society, pp. 23–30 (on-
line), available from ⟨http://dl.acm.org/citation.cfm?id=1153917.1153962⟩ (2003).
[87] Rode, J., Rosson, M. and Perez-Quinones, M.: End-Users’ Mental Models of Concepts Critical to Web
Application Development, Visual Languages and Human Centric Computing, 2004 IEEE Symposium on,
pp. 215–222 (online), 10.1109/VLHCC.2004.25, (2004).
[88] Rode, J., Rosson, M. and QuiËIJnones, M.: End User Development of Web Applications, End User De-
velopment (Lieberman, H., PaternÃš, F. and Wulf, V., eds.), Human-Computer Interaction Series, Vol. 9,
???? 125
Springer Netherlands, pp. 161–182 (online), 10.1007/1-4020-5386-X_8, (2006).
[89] Sanderson, S. and community: KnockoutJS, knockoutjs.com (online), available from
⟨http://knockoutjs.com/⟩ (accessed 2014-11-23).
[90] Scaﬃdi, C., Shaw, M. and Myers, B.: Estimating the Numbers of End Users and End User Programmers,
Proceedings of the 2005 IEEE Symposium on Visual Languages and Human-Centric Computing, VLHCC
’05, Washington, DC, USA, IEEE Computer Society, pp. 207–214 (online), 10.1109/VLHCC.2005.34,
(2005).
[91] SeleniumHQ: Selenium, SeleniumHQ (online), available from ⟨http://www.seleniumhq.org/⟩ (accessed
2014-11-23).
[92] StatCounter: StatCounter Global Stats, StatCounter (online), available from ⟨http://gs.statcounter.com/⟩ (ac-
cessed 2014-11-23).
[93] stevekrile: View / Add / Edit / Delete Design Pattern, KnockoutJS GitHub community (online), available
from ⟨https://github.com/knockout/knockout/wiki/View-Add-Edit-Delete-Design-Pattern⟩ (accessed 2014-
11-23).
[94] Stiemerling, O., Kahler, H. and Wulf, V.: How to Make Software Softer&Mdash;Designing Tai-
lorable Applications, Proceedings of the 2Nd Conference on Designing Interactive Systems: Processes,
Practices, Methods, and Techniques, DIS ’97, New York, NY, USA, ACM, pp. 365–376 (online),
10.1145/263552.263646, (1997).
[95] Sun, C. and Ellis, C.: Operational Transformation in Real-time Group Editors: Issues, Algorithms, and
Achievements, Proceedings of the 1998 ACM Conference on Computer Supported Cooperative Work,
CSCW ’98, New York, NY, USA, ACM, pp. 59–68 (online), 10.1145/289444.289469, (1998).
[96] Tharp, A. L.: The Impact of Fourth Generation Programming Languages, SIGCSE Bull., Vol. 16, No. 2, pp.
37–44 (online), 10.1145/989341.989351, (1984).
[97] The PHP Group: PHP Data Objects, The PHP Group (online), available from
⟨http://php.net/manual/ja/book.pdo.php⟩ (accessed 2014-11-23).
[98] TinyMCE project: TinyMCE, Moxiecode Systems AB (online), available from ⟨http://www.tinymce.com/⟩
(accessed 2014-11-23).
[99] W3C: CSS Current Status, W3C (online), available from ⟨http://www.w3.org/standards/techs/css⟩ (accessed
2014-11-23).
[100] W3C: HTMLWorking Group, W3C (online), available from ⟨http://www.w3.org/html/wg/⟩ (accessed 2014-
11-23).
[101] W3C DOM IG: Document Object Model (DOM), W3C (online), available from ⟨http://www.w3.org/DOM/⟩
(accessed 2014-11-23).
[102] Wikipedia: Netscape Navigator, Netscape Communications (online), available from
⟨http://en.wikipedia.org/wiki/Netscape_Navigator⟩ (accessed 2014-11-23).
[103] Wilson, C.: Compatibility and IE8, Microsoft Corporation. (online), available from
⟨http://blogs.msdn.com/b/ie/archive/2008/01/21/compatibility-and-ie8.aspx⟩ (accessed 2014-11-23).
126 ????
[104] Xue, Q. and community: Yii Framework, Yii Supporters (online), available from
⟨http://www.yiiframework.com/⟩ (accessed 2014-11-23).
[105] Yang, F., Gupta, N., Gerner, N., Qi, X., Demers, A., Gehrke, J. and Shanmugasundaram, J.: A Unified
Platform for Data Driven Web Applications with Automatic Client-server Partitioning, Proceedings of the
16th International Conference on World Wide Web, WWW ’07, New York, NY, USA, ACM, pp. 341–350
(online), 10.1145/1242572.1242619, (2007).
[106] Yang, F., Shanmugasundaram, J., Riedewald, M. and Gehrke, J.: Hilda: A High-Level Language for Data-
DrivenWeb Applications, Proceedings of the 22Nd International Conference on Data Engineering, ICDE
’06, Washington, DC, USA, IEEE Computer Society, pp. 32– (online), 10.1109/ICDE.2006.75, (2006).
[107] ????????????? : ???????????????????????No. 825, pp. 44–51
??????????? ⟨http://ci.nii.ac.jp/naid/40019536165/⟩ (2013).
[108] ?????????????Adobe ColdFusion 11??????????????????????
??????? ⟨http://www.adobe.com/jp/products/coldfusion-family.html⟩??? 2014-11-23?.
[109] ?????Inter-Mediator ? CodeIgniter ?????????????????????????
⟨http://agilmente.com/blog/2013/07/22/inter-mediator_with_codeigniter/⟩??? 2014-11-23?.
[110] ?????Yii ? Inter-Mediator ??????? ????????????? ????
⟨http://agilmente.com/blog/2013/12/25/yi_inter_mediator/⟩??? 2014-11-23?.
[111] ????? ?ITPro ????????????????????????????????
?????????? Excel ???????????? BP ???????? ????
⟨http://itpro.nikkeibp.co.jp/article/COLUMN/20110921/369014/⟩??? 2014-11-23?.
[112] ?????????FileMaker WebDirect? FMPress Publisher?????????????????
?????? ⟨https://www.emic.co.jp/fmpress/publisher/comparison-with-webdirect/⟩??? 2014-11-23?.
[113] ?????????FileMaker ???????? Web ???????????????
?? FMPress ???????????????????????????? ????
⟨https://www.emic.co.jp/press/20130711_fm/⟩??? 2014-11-23?.
[114] ?????????FMPress,???????? (online)?available from ⟨https://www.emic.co.jp/fmpress/⟩
(accessed 2014-11-23).
[115] ? ? ? ? ? ????FMPress Publisher, ? ? ? ? ? ??? (online)?available from
⟨https://www.emic.co.jp/fmpress/publisher/⟩ (accessed 2014-11-23).
[116] ?????????FMPress Publisher? INTER-Mediator???????????????????
? ⟨https://www.emic.co.jp/fmpress/publisher/inter-mediator/⟩??? 2014-11-23?.
[117] ???????? Excel?????????????? 2013????Vol. 2013, No. 2, pp. 93–98 (2013).
[118] ?????????????????????????????????????? 5???????
??????, Observer??????????????????????????????????
??????????????? edition?pp. 313–324 (1999).
[119] ????????????Forguncy, ??????????? (online)?available from
⟨http://www.forguncy.com/⟩ (accessed 2014-11-23).
???? 127
[120] ????? ??????????????????????????????????????
⟨http://www.meti.go.jp/statistics/zyo/zyouhou/index.html⟩??? 2014-11-23?.
[121] ????????????????????????????????????2012
? 2 ????????????????????????????????? ????
⟨http://www.meti.go.jp/press/2013/12/20131226006/20131226006.html⟩??? 2014-11-23?.
[122] ?????????????????????????????????????WG?????/
?????????????????????????????????????? (2011).
[123] ????????????????????????? SIer??????????????????
(2014).
[124] ? ? ? ? ? ? ? ? ??kintone, ? ? ? ? ? ? ? ? ? (online)?available from
⟨https://kintone.cybozu.com/jp/⟩ (accessed 2014-11-23).
[125] ??????????????????????Web?????????UnitBase?????????
??????????????? ⟨http://www.justsystems.com/jp/products/unitbase/⟩??? 2014-11-23?.
[126] ????????????????????? IT????????????? 24? 9?????
??????????????????????? ⟨http://www.ipa.go.jp/files/000023618.pdf⟩ ???
2014-11-23?.
[127] ???????????????????Salesforce,?????????????????? (online)?
available from ⟨http://www.salesforce.com/jp/⟩ (accessed 2014-11-23).
[128] ??????????????????? JAL????? Flash????????????????
??????????? ⟨http://www.2ndfactory.com/showcase/jal.html⟩??? 2014-11-23?.
[129] ?????IT ????? IT ?????????????????????????????
???????????????????? ⟨http://www.accenture.com/SiteCollectionDocuments/jp-
ja/PDF/industry/finance/Accenture-fsa26-4.pdf⟩??? 2014-11-23?.
[130] ????????????????????????????????? BizGate?????????
?? ⟨http://bizgate.nikkei.co.jp/article/73023716.html⟩??? 2014-11-23?.
[131] ????????????Extremely Rapid Application Development Community (xRAD),?????
????? (online)?available from ⟨https://www.x-rad.jp/⟩ (accessed 2014-11-23).
[132] ?????AngularJS????? HTML5??—Part8 ????????????????????
????????????????????? ⟨http://www.nkjmkzk.net/?p=5401⟩??? 2014-11-23?.
[133] ????????????????????????????????????? 20 ? 3
?? ???????????????????????? ???? ⟨http://nabinabi.biz/wp-
content/uploads/hp_cyusyo_an.pdf⟩??? 2014-11-23?.
[134] ?????????? 2?????????????????????????????-????
??????????????? (??????????)???????????? 2 edition?pp.
19–38 (2002).
[135] ??????????FileMaker as a Relational Database????????????????????
??? (http://msyk.net/fmp/relbook3/) (2013).
128 ????
[136] ??????????????????????????????????? Web ?????
???????????????????????? Vol. 31, No. 1, pp. 60–74????????
10.11309/jssst.31.1_60, (2014).
[137] ???????????????????????????????????????? 75???
????????Vol. 2013, No. 1, pp. 439–441 (2013).
[138] ??BP???????????????? IT??????2012? 1? 23?????BP??????
????????????? ⟨http://consult.nikkeibp.co.jp/consult/news/2012/0120it/⟩??? 2014-11-23?.
[139] ?? BP ???????????????????????????????? 2013 ???
?????? IT ?????? 75 ????????????? BP ????????????
⟨http://itpro.nikkeibp.co.jp/article/COLUMN/20130702/488891/⟩??? 2014-11-23?.
[140] ?????????????????????????????????? BP? (2011).
[141] ?????????????????????????????????? 2011????????
(2011).
[142] ??????????? IT????J-SUMMITS,??????????? IT??? (online)?available
from ⟨http://j-summits.jp/⟩ (accessed 2014-11-23).
[143] ??????????????????????????????????????????????
??2.4???????Model-View-Controller????-???-?????????????????
????-?????????????????????????pp. 120–139 (2000).
[144] ??????????????????????????????????????????????
??3.4?????? Proxy???????????????????? -????????????
?????????????pp. 257–271 (2000).
[145] ?????????FileMaker????????Web????????????FMPress??????
??????????????????? ⟨http://news.mynavi.jp/news/2013/07/12/266/index.html⟩??
? 2014-11-23?.
[146] ?????IMCake,???????(online)?available from ⟨https://github.com/matsuo/IMCake⟩ (accessed
2014-11-23).
[147] ??????????????????????????????????????????????
???????????????????Vol. 27, No. 3, pp. 2–12????????10.11309/jssst.27.3_2,
(2010).
[148] ????????????????????????????? BP? (2013).
129
????
[1] INTER-Mediator, http://inter-mediator.com/
[2] INTER-Mediator, GitHub Repository, https://github.com/INTER-Mediator/INTER-Mediator
[3] ?? ??, ? ??, ?? ??; ????????????????????Web?????????
??????,????????????? 31(1), pp.60-74, 2014,??????????? [????]
[4] Masayuki Nii, Kenji Tei, and Fuyuki Ishikawa; Framework Enabling End-Users toMaintainWeb Applications,
International MultiConference of Engineers and Computer Scientists 2015, ICICWS 2015, March 18 - 20,
2015, Hong Kong [????]
[5] INTER-Mediator ??, INTER-Mediator ??????????????, ????, 2012 ??
http://edu.msyk.net/
[6] ????;?????????????????Web???????????????,??????
????? DAY??????????????2013/6/5?
[7] ????;????????????????????????????Web???????????
???? 153?????????????????2011/11/3?
[8] ????; Web???????????????????????????????????????
????? 155?????????????????2012/11/19?
[9] Masayuki Nii, INTER-Mediator: Simple and Extensible Web Application Framework, FileMaker Developer
Conference 2012: CWP User Group Meeting
????
???????????????????????????????????????????????
?????????????????????1987????????????????2012??????
??????????????2015????????????????????1987?1989??????
?????????? BP???????????????1989?2002???????????????
????????????????????????2005?2008???????????????????
??????????????????????????????????1997???????????
???????2015????????????????????????Macintosh??????????
????????????????? FileMaker??OS X??????????
